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ft>T-* s fttSfjt, £ tz (4^oo#S-e 5^o^7U 7°n - ^ (mi c radial y 
M14^M*^ri-So AIW4i^M (CSF) Sr^n-^SrJiLTHIS?* 
WL*nTnZt-fZ> 0 Lfz AISDC S F gtt»^n7f^77^*5 

j|ft*#CstriatiJiOi fclijtMfetfcCoorpus striatum)^ (JlTOii3 
akzaban.P.f^ (1993) &<p. Brain Res . 97: 13-22 (^ y ^^#ffi|^)^#HHj- $ 
ttcivj (S3) , 9* hvmiV^tey*? kitmtl:2>m&%tii?2>o U^7 
{W^ov^T, 7'? >«0ftiS^ffi-^#B^(4. |&fe^t> 1 4 t 1 5 H^M-e* 

cm 3 ttTtvo 0 l^u i&je 

co y * ^##ffliaco^^t CILT *mfi*J &5& L tz MM & B f£ (4 . %M<om 
2 0 B^fc£j5 0 Hc7)K-e* *) , 4 »3 0 £ t < lift 3 0 B^fe 4 0 U<Dm, £ <b 
KU£ L< lift 3 1 B^£>ft3 8 HOW, ^LXM^U £ L< f4ft 3 4 Brf^ft 
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3 6H«Ht*4olJ5 0H, cfc *)&t L < f4$J 4 0 B , * LTfi^^l L < i4 

ZLXmn<7>mm<V&Mfr%& (S4A-4E^J:t;5A-5 C*#ICS 

04 L< l±i&2 0H^t>i&5 0 B^K, J: L< (4$j 3 OH^M 0H©^ 
> $ L< {4#fj3 1 B^e>^3 8 B<Dm, f LTS^t L< ii^J 3 4 B 

£ £>K#f4 L< t44?& < t ^30%^ — JBJf 4 L< f4^& < t &^40%, f LTf 
*>#f 4 L < t44>& < t t^j50%j^_h<7)^i; TlES^-C^&o ^l&W^flJ 

it-cttfflti^j mm^v^x] tit, Mft&<nfen<DW&*'&fr, wx.if-a 

- n > + co#f? 4 tiW^^fe* 4 v> (4 ^* 'J y*ffl!& 

„ Kande1,E.R.j3 J; ^Schwartz. D.H.H^^ (1991)^1 ij^^eDjgJElC Principles of 
Neural Science^ ff| 3 Kg., (xHlfT, ill4-19H £#H8ji 
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Lt&t^S^CT 4r^;V3 'J y (ACh) (Offiftit^ Tfry^J^-fcMw^ 
-e, J: i L < li&*8<Z>*&2 4 H^e> 2 8 H, ^LTf L < fi$3 2 7 B 

I^B^7^^^»i-^>o M^^&MBiH^&MJl&ti, »ntx| 
T 

fc<otz#> k £ M a fifr-c ^ * e>&Mik * M^-r * * k , »ffl-ei^A5 

^-^-coM(i, ^T^fr: (1) &®*fflJ3&ti:$J4 L < (4, ^!l^tf 3 H-^^ 
v > JR ^ K X *) & je-C § S «t * > SiM* ^ L fcflfc"?* & 0 Mx_ «T* 

, f LTf*iiJ»x.i:#Jit*fl«Lfct"P*4 ; (2) &SC»»4#f4 L < 1**0 
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7 Bfrhm5 0 H<7>Hg> 4 «9$f4 L < 14 2 7 B^fc 4 0 B^W, HCSff L< 
[4 2 7 07)^3 9H^)ffl, -SSfi L04 2 7 H^f>3 8B<Dm, Sfcfc— JBiJ 
JL<li2 7H^fe2 7H©M, f LTf f>jff L<li3 1 Hi^3 4 H«WC 

tf&o Sil*l^llM&5^^MMa^1«&!J^t4, W-a.* J: WIB 

B . jfijt g ft 7? BJkfomm ; jg^^jljjtT^^ GABA^ g j£g)fejg & 

^jj^^gijju^g I^feifei ; jo 4 o^ji g ft & g ffljgjg 

4TO^(4i:^i-s 0 fflffl»-e«ffi-r*4 ? mm PMtLfcj tti, 
4«i(ii^fe^*sftfc«Bflfe4fc(iiffli&p*m7o ^ffli£f4, smmm^h^m 

ftfcj (4, fflttlZfl**^ 3fi«IZ^-5IJfc LTi§*3ft4, $ fcl*JfittE5fr«> 

-e^fi s ft * fflia * (4#hi^p * Bf * v> o -7* 9 (Dnum^m * n & tz 
Kwm-r&m, mm r^Ktsft^j (4. ^wo^ftsft^jPHJia^itJii^^^c 
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14 & v> 0 <DU4kfofr h # tifflti&fc > n x. Rg^T & *>*t "C (4 * *«#0fflJ!& 

jifciftKtf.* ^^>*|&3SL'5:^ 0 £ h Kffiftkio X XIV y T,1fflJ3MtlE#(4. #0_h 
SMWI (NESTIN) Hov^MnittJ: 19, fJifeoa^hSftt 

tt-e^V), — ^-ett^CDa = y h 3*tT^SMt4^fefe? ftfc^o Frederiksen.K. 
t, C1988) 3 . Neurosci . 8 : 1144-1151 0 

< \tj&i&<0 79if*h, H]20 0^£>$J5 0 B?)W, njfFIK {4^33 0 Htf>£> 
4 0 B^M, S £>fc J: 19 0* L < (4^3 1 H*^#&3 8 H^M, f LTffejfJ 
L < {4t^ 3 4 H^t>#& 3 6 H?)M"f#i, 

? 7 7, 9 -f- V T V > V 3 > 7 r * ^ -44CCD44^ H 

-CAM* fcJi^^jtXgtJgfc LTtft]e>tLTV^)^mi-^^y T«Hia-e*&o c 
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JVn ymU&MH&^LW^&-t& CAsher.R. & j; a?Bignam\ A. (1992) Exp . Cell .R 
es . 203 : 80-90) Z hKm^Ltz, m 90kD^|| ^ $ y / ^ ? }J -e % & CHal e , L . P 
. f, % (1989) 1). Iirmunol .143 : 3944-3948) o CD44(i ^ ij 7|lj)f ^-fe y M- J: *) 
> UCNSefitt, is Jr^o^co^SWftjt^W^irt^^m^tL^o (V 
bgel , E. £ , (1992) J .Neurocytol . 21: 363-373) Q ^ $r <7)^^#CD44-fe^^tt ^ 

ffi $ tL tz f 9 com&fom&i)^ $ & mtft & j v % <d m k $ « > #«t 3 

ny^-T^y mm<DM^.i)K ? 9 m.4kfcmm)zm<n f ?nmmm t tz a f 9 # 
mm.%mmtimAztitzmmmumfo*<D?fy^-T ^ jmm^n^^ 9 &#v> 

mmffoibmm-?i> <$>*><> mmt^Kit, ymnmmmz, * ymmfc**n#>K 
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1T7^ cftftii^ Lft</> i fc S:ii*t £c Il^ijvnii#^, Kg-T^^tt 

£««etJt-#£ *v>fcst*e,*Lfci&iB4 fciiffi^©^^*, iiiiis^ft 
WMiaiaii^Mffiii, Silii^tmt^^o «x.tfia#<7)Wiliffij» 

H^f) K J: *) & £ t § & o ttllfflS^MI t LT*&m<D-£& 
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o *Sffltt'ffflt^J:^:ffl^ r*Ai-^J , r^ffi-T^CimpI anting)] £ £ 
(4 r^fI-r^Ct""ansp1anting)j ^ SftftCftffltio *^©^^^gi 

3*l* 0 Wx-tf, w^iiW^«em^^-r^ii#<o^{4, 

^<^HHJiaoE«W5r^e9&At-J:*o Bjork1und,A. > (1983)Acta 

Physi ol . Scand . Suppl . 522 : 1-75 £ #H3 ffl|£i4, IftiftDJ:^ 

asgm k x & nmm K z&t&m-t&tz&K, ^ 12 °°- 2000^ ^ <onmm 

[4, 
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#3&IK<0 1 o^JgflfcTWU #F£ L < lifti^S 3 1 0 j8>£> 3 8 H 
tf<a*#Cstriatui04fcjij|a*#Ccorpus striatun^ J^#fc J: tf«S&£^fifc 

w&frbmtzWL$kfcnm%>, mm^^umwt, 9tx.&mm<omfc<ommm& 
^^c&w&m±K£&wt&MXZ*$kW-fz>tz)frK^ t hmfcvMPiKmu'? 

> W^JR, ^> > V K^^Centorhinal)grj}^j:of|U|S:^tPo 

B, B$ L< f±^j 2 7 BM#^»BM£, IWftWtfei^ttgifl 
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s<.x<nW&& 4 tffl^^ott&gEtefctfBi L ; a l s fi3Sfjj£?H£; J: xfWfri*<r> 
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i&j fc ti x fi£M*^ jm t ij > * & o t ifflia^tt * mm -r & mm \t > * 

^4. rfmwmmttiitmMi \±, IE^fc&a«1lfe£jqiMS fcttANrS- 
ffi^M-Ci^^WJS^fi, FK506j 3 J;a f RS^61443^^|>o 1 ^<^>WMX^t 

> Tiff - 3r"f x ) y is X xf%/ i> n * x * r 5 F) <> BU?> j^-e (i. &a£#pfM 
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ifelt (#HI£A, ^0&A4 7t(iii*ra**^t*»llft^o^-f*L^) , jmSftft 
> M^iSM) K mm-? § & o MM <r> & , ^ 'J -fe n - ;v , 'J^fl^ 
? n * *r y y a it, f -M^-cSM^-e § , £tzit*V- ?m 4> L < (iffi^ig 

m\t, mm^Mxm%\X&Z>(M?Ll£, Freed New Engl .3 .Med. C1992)327 
: 1549: Spencer C1992)New Engl .3 .Med. 327: 1541; Winder^ (1992) New Engl 
.J.Med 327:1556;Lindva"l~lp> N (1992) Ann. Neurol . 31: 155 ; % £ yfLindvan £, ^ ( 
1992) Arch . Neurol . 46 : 615 £ £ 3 ft, yQ 0 t h £^51" & tztb KM£&f&& 
fPWKS^>0 5S4K-^**KH W\ 1 H * »9 1 - 30ng/kgft: jr-c& 4 0 v ^ n x 
*K 'J y A coM^S^-ifEffl a . lHifc^l- lQngAg#M, «t "9 5T 4 L < 
Ji 1 B & «9 $j 1 - 5 mg/kg#^-e* 4 o S^-S fi$^#: 

1@#?)lft + o:&}£#PfWS <dMM \"< )V £ Sft^F-f & 46 H^-e fffl x. if t: 

>#frr£<7)v^ nx*°'J y Afcov* Tfi^MJi, ^]lOO-2CX)ng/m1 e r)0jg^ J fl 1 ^f v 
<fc 9 J'B*M**MtTHSE3*L, ^ LT#K*ffl#^lE£Lfc«^-*0*eH 
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tWi L/c (Brunsont, % C1991) 
Transplantation 52: 545 ; Hutchinson t, „ (1981)Trans plantation 32:210;Green 
^ C1979) Lancet 2:123 ; Hall (1985)3 . Exp. Med. 162: 1683£ #HSjc £ tt/cv* 

x_tt\ m»Jfi^<al§$&W\ ^ffio&BHir (f!lx_«l-3H) tftirtd'-Cgi 
e &4VMiai5W«^tt, iftiBi^iliilwtHt 3 H J: ») g < l± 

co $f>T~ i I4if *c#-efc i), iti It^mt * <d T MM £ fit St i 143**1" & „ 

a^^/Lj^^^i-stn:#{4, mmiMifrm-emta-e&v), ^LTTtn^tt-c^ 

£ IS #1" 4 16 a ^^y^n-t ^inl# , 0KT3CATCC CRL8001) $> & 0 K 
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# t fflia n^Lfc^fCT sffliaw * ^ n -r & tz t> k , rm^m^ <z>mm k 

^(4, TJHeil&OiiJS*ftIft!I-C^4Cffil^.tf, DeSilva.D.R.fc, (1991) 3 .Immunol .1 
47:3261-3267£#HBj~ £tL/ cV 0 0 Lfc^oT, IL-2£ J2 IL-2^ -b ^ * 
ii> ^t(^tt^M^fg^*#pWi-^^«6^^#:^^"ei:^CMx.J±\ Wood 
C1992)Neuroscience 49:410£^hbj~ $ itfcv0 0 $ t> \z IL-2j3 j; o=IL-2^^ 
y * - Sl#<7) M # £ T £ #p fW 1" & * K m B# -f & , £ li SU 

#^#:^-CT«&^M», £f«4fcttlflffl«#L#li, fMBKR*LT«HI&<0*g 

^-$*l& 0 mm^ih® wx-K, mu<vi - sum) , -^lt^ 

V)^0.1-0.3mg/kg^-c^^ o &£VMiJ£EI<a^^*<^#CWx.tf, S^-fi 
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fi^-r^ «t k-t&o zhK, $¥$cM£ tcit$cMLtzy , ?<r>nmmn&*, 
&m-f&m<vmm, t fztem<v&UK&*-r&Mm) t-tt, mnmum^ 

L.J.f^ C1991)Neuron 6: 371-380; Rosenberg, M. B. ^ (1988)Science 242:1575- 
1578)^ 7 Ki/ j-JI^ 9 w^-y j y|gj&(Cunningham,L.A. C1991)Brain Res. 561 
: 192-202) N M^lHI^CSuhr, S.T. & J; O'GagemF.H. (1933)Arch. Neurol . 50(11) : 125 
2-1268\ ^ x ^^Mi^Oiao,S.p,^ (1993) Nature 362:450-453; Jiao,S. f,^ ( 
1992)Brain Res. 575: 143-147; Jiao, Sf, N C1992) Hum. Gene Ther. 3:21-33)£.-g-fr 

3kfc*m%int, *frh<D$LA*mm-t2>?zit>KMm m^mmmm zmmt 
^&tztb<Dm<n?&wM*tz\±mm #>->^ntrr) «t$s 0 ^ 

Iver.K. t, C1992)Science 256: 1550-1552; Chen, S-Ht, , (1994) Proc. Natl .Acad. Sc 
i.USA 91:3054-3957 o fcsmi, 00 x. »JW > ^9 > b cOfiKSfe X tf&WfcifSI $ 
€!> fcfe(?)»tS? fcfci:, "7^ coll 
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& a > m mmm t & @ & mis t * fi^^i* ^pss-e § & &n t ^ #uh& 

& N t^D tLTV^S & <D >£> Lowenstein,W.R.(1979)Biochim.Biophys.Acta. 
560:l-66 o i^^tf RtMlWIJ fcUftftl, * Ltllf t ^ V 7#ffll& t 
<£> NJ -CjtH £ & i t^^nPjtiTV^o Gruber,H.E. (1985) Proc. Natl .Acad. Sci . 
USA 82:6662-6666 Q - oUofamm*. CNS-^^co 3 ij >f^fflf4»?E?)NGF- 
fflWHfcM^ii^J: 5 fc. CNSffli^^^v^TftliE^tt^o Hefti,F.C1986) ].Neuro 
sci .6:2155;Wi11iams,L.R. £ N (1986) Proc. Natl .Acad.Sci .USA 83:9231-9235 Q 

^ ^r^m i fi § & , S P> HSU 60 attefcj 3feS t fcm$&<D£.tiL £ & tr 

Lmtf&o Fisher, L. J. C1993) Ann . N . Y.Acad . Sci . 695 : 278-284 c «$£^|B|£ 
ti7-u> Kn^r^9--l?C^n>v^L-D0PA^|gJ^i--2>)^^^-r^ «t $ 

m&^z-mi&o Fi sher , L . 3 . g, (1991) Neuron 6:371-380 o 
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h f^y> Cexcito toxirO-s^jg^^ jt, ^ ^ - n y ^kUW.'t & o Schumache 
r, J .M. t, (1991) Neuroscience 45C3) : 561-570 o ;$:§&BJ3 7*^ <0||;fe#^ffl!££ «£ 0* 

? ta^Kjft^-CS^O-eu-Fen.H.p,, (1993) Science 260 

:1130-1132) o 

Ifrftfr*) fc*fflfl&tt»*6&>f >t'^TEMS-e^ 0 Suhr.S.T.^s j;UfGage,F.H. 
(1993)Arch. Neurol. 50(11) = 1252-1268 ; Gage F.H. £ (1987)Neuroscience.23(3) : 

795^807 o @* vyxfetf-f* (Dnmm^<r) 

.T. , (1993) Arch . Neurol . 50(11) : 1252-1268 o h5>X7i^>'3> 14 It* L 

n *° l^- -> a > «fc V) ff 7 i 1 § 2 o Suhr , S.T. % , (1993) Arch. Neurol .50: 
1252-1268 0 ^-ffcRHfla* r^>*:7i*V3 >-r&SlJ<7>#i£:t4, Cge 
negun)j <otitm*<fr-r & o ^(D^m^it, $KID& D N A -*«e?*^^W*Jl 
LTlSjSJKTinaSL, LT-f > tf h n (Klein, R.M. ^ (1992) Biotechnology 2 
4:384-386 ; Ze1enin,A.V. p, , (1989)FEBS Lett . 244:65-67) f ^ (i^f > H ^(Zele 
rrin.A.V.fc, (1991) FEES Lett . 280: 94-96) ^fflffi,* K rfloj JfcliftAt^o 
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\±whfrKm*-5-z-&c\tte%:^ 0 u )i/*s<? commit, *st»- 

JA < ta» S *L ( Suhr , S .T. £ j; Gage , F.H . (199 3) Arch. Neurol . 50(11) : 1252-1258 
;Ray,D.i3 £ Gage, F.H. (1992) Biotechm'ques 13(4) : 598-603;Anderson,W. F. (1 



984)Science 226: 401-409 :Constantini ,F. t, > (1986)Science 233 : 1192-1194 ;Gi 
Iboa.E. p, (1986) Biotechm'ques 4: 504-512; Mann, R. p, > (1983)Ce~n 33:153-159; 
Miller, A. D. (1985)Mol . Cell . Bi o~l . 5 : 431-437 ; £ J; Readhead , C . p, ^ (1987)Ce 
T1 48:703-712) , % LTSftli# < Oflf3te£-e*iiKteJH £ flX „ ^COM 
feWHSfcRS ftfcifflJI&W&jfcteli, @^#ltM^Pi^ 95 /27O42^0^ H §:m^ 

Jffi L < J±^30h t40 B> SP,HJ: L< »4«j320 t^38e, f LTf feff 
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19 Lfc£#fl: (MX-f^M 

t" ^ ^iB^^ftiBi t cat t -cm t o ziLh<7>#kWTi?te, m 

(shear strain)^* £flt«-f * tfx^Efrtt fi;W t> ft£ 0 £ ftk^Efrit 

y(Isacson ? 0.) £ (1985).^ ^ — n^f -f J- > J* (Neuroscience) 16: 799-817) > 

anazawa, I.) fc, (1986)Neurosci. Lett 71:241-246) ^itftt: b W ( H 

antraye P.) p, (1992):/n > ? * T fs - * 

7* f^xyx USACProc Natl. Acad. Sci. USA)89 : 4187-4191 ; /\ y \ ]y 
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^ CHant raye P . ) (1990) Exp. Neu rol _ 108 : 91-014 ; y ^ *f y $ y y CIsacson 
, 0.)£> (1989) Exp. Brain Res. 75(1) : 213-220) go r r ^d*IBJ£? tLT*3 V? , ^ 

ffiHEft^ttifll LT> /n> h U^f (Hantraye) ( ^ M 

(DmM^^tz^^-^^y^-y v ^^^^^iijmltv^,, h w CHan 

traye P.)t> (1992) V^*^ # ~f Ttf-f^- 

-f ^^juyx USACProc. Natl. Acad. Sci. USA)89:4187-4191 Q ^y$j-y 

rn-^mm Lttta, ^ uoje^^ > ^ > r y mm % -ctii? ztiz - 
m^^#iMfij^ ct ^ ^^t^iii^tty^ * * v - * mi- & o £ 

js a com t c^ffit mu&fimm ? *t * <> m *. ^ y * cei i i s, j . e. ) (1992 

)Exp. Neurol. 115C3) : 376-387 ; /\ y y \, 4 (Hantraye, P.)t> (1992) 7*uy- 
*-f t#t*3- t^xy^ USACProc 

Natl. Acad. 

Sci. USA)89:4187-419l£#HS 0 *g|BI«rt><Z>£%ffl 3 J±, ff»M*<©»iEH^ 
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yCRenfranz P. (1991) -fe ;v (Cell ) 66 C4) : 713-729 £#BS 0 
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n^ryF-/^>, l-^f;V-4-7x^.^-l, 2, 3, 6 - T b 7 k K n 
t: 'J v > (M P T P ) 4> L < \±^Rm&foMV&<0 ^WW^m K X 

Ztl&mM<V K-rc^ >fF-fM£ (fWffi) Hll&0®«*tt4 5y r 
) (09 x_ tf tf 3 ;V ^ ;V > K (Bjorklund, A. ) 

( 1982) jf. ^ ^ v - CNatu re) 298 : 652-654£ ^HS) , i jjjr <7> T * "9* * Tfr 
(M P T P -cc^M K «t 19 5 1 * fe i $ £| ®co F- 5- > fflttllS^il £ 
^r-T^9-;V) (M*. tf, X^xCSmith R.D.)*> (1993) -a-n-^-^iV^CNe 
uroscience)52Cl):7-16 ; ^- ^ (Bakay t R.A.) (1985) Appl. Neurophysiol 
48:358-361 ; f 3 - ;iXZamir ? N )£, (1984) Brain Res. 322: 356-360£ 0m 

) „ & «fc Zf 1&<QK. W£t* (MPTP-C^^kat-J: «9 5l^fei?*LSHSo 
F-/^ >M'l^ffliacoJH«^^-r-S» t^v) (/^> ^yCBaskin D.S.)P> ( 
1994) Li f e Sci . 54(7) : 471-^79) £ & 0 A-^vyVfflOtn&^f 

;V <7) V > T tl ^ O t o -C GD?6^ <E> ^"^J'tt tf h "CCD f&ffc GO ^T^jj t4cr> iff ^ t^4 0 

. »ffi>^<^JSH<^3Bi»tO«lt6«Jjte^%g3!*LJ6 0 #9x.tf\ #Mltt>5:frf&is8& 
tfHI^^'^^V-e^^o 7'J-FCFreed W.D.)p, (1984) 
> -r — 3 > ^fn-JVT^-n^f-^-^^ f'fy^.^X h ^ 

'J .X h T ¥ 7r>^yatJV ^-vstZsTJ *f V * - V F — ^ 

n X h 'J 7 ^ ;V i)x^f (Trans plantation of catecholam in-containing t 

issues to restore the functional capacity of the damaged nigrostriatal p 
athway)j ^ x 9 -j- ^ (Sladek D.R.) (|g) ^.a. 
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— 7)\> V ?y 7,7° *7 y y : ~r -1 -y 7° ^ y v r>K 7 r y 9 ~y a y CNeu 
ral Transplants: Development and Function)] p£ (^"i/f i^v-T, (Plenum Pr 
ess), - ^_ 3 _^) 373-406 o fflf^^li, gj^jMx. tf #IKI§1^«§<7)-1IJ <0 

c7)0^(i?P$!j? ft, ifc, M (Sj^tttt) ^fS]^^tt/c@^^Ltf L«^£ft 
& 0 y^Vr^ >(Brundin P.)£, (1987) Progress in Brain Res. 71:293-306 

£ fl&2>frWl&Slk<DtiL<OVI\i* 7 V v (fa * (Dunnett S.B.) 

(1984) Brain Res. 215:147) £ O^^i&it^ (WAtf, 3t:^7CKopyov 
O.V.) p,Transp1antaion Proc. 24(2) : 547- 548 ^^HS) £-^^-& 0 

^fJVfitfX? ft#&o ^K^ffM, Wx.lf, NMDA (H-;i/(Bea1, M 
.F.)t> ( 1991 ) J . Neuroscience 11(1): 147-158) ft^M K «t *) 

*,I^Siife^-elt^$a#So B]i^*J:^*EJB«^Wfiff?S!5^<^^ 'Iff 
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J: $ %m'\±mmM. CROS) Ojg^^o^^^^m^feJ:^/^ L< 
mmWtM*m%feL*) &o =r h- > CColton C.A.)£> (1995) Exp. Neurol. 132:5 
4-61 0 ROSli, *3^^<, J mmn, Na/K ATPT- 

(Colton C.A.)f, (1995) Exp. Neurol. 132:54-61 G R 0 S ^#05^*0 
cO^BR(i#0^M^*^7t fei- 0 3 h > (Colton C.A.)f, (1991) Free 
Rad. Res. Comnun. 14: 385-393 ; 3 ;v > y (Colton, C.A.)t, (1989) Free Rad 
. Biol. Med 7:3-8 c ROS^tt^ 

^CHaniwen, b.)^ -7 y - 7y*ji/x -4* > n^ui;- r^K ^ 

T^^f ^/>CFree Radicals in Biology and Medicine) a ^ 2 f& 7 U > K> 
y 1^ (Clarendon Press)^ ^ ^ ^ y # _ ^ ^ ^ 1589) 0 ftp^T, ROS 

?tt#& 0 LfcifcK'ffcjffloflltt, *-*l-S-**l-^- <J yjf~ A(Boehr 
inger Mannheim) ^y'rt-fn, -f > yTtffl) is <fc 0* V ^ ^ 3 * ;V 
# > /\° ^ - CSi gna Chemi cal Company) ^ X - 'J ) ^^>ii 

m-\^^m%\xm\M^- f->'xa ^--tf (sod) ^.to*^ 
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)V¥^-7ty^.)V3r-yf?~Jf (3JV > V CColton C.A.)f, (1995) Exp. Neurol. 1 
32:54-61) , y )X/ 9 <f-% yjfrft ^jtf & ffcJBfcRflx. £ ft 4> * 2^ CSig 
ma)^e>0^^HA^nrt^N-T-fe^JV->^^^ > (NAC) , frfctffcT? 
:/v a >CUpjohn)^^x^cXf^9^n^ KWx. tfU - 7 4389G33«tcFU- 
8 3 8 3 6 EC^^^-CNakao, N.)t> (1994) /ny-f^ y^x #y t">9 
7"JV T%T^~ ^-'7' -^-faiy^ USACProc. Natl. Acad Sci. USA)91 
: 12408-12412; y n K;vCFrod1, E.M.)£> (1994) - ^ — n V :*f — h CNeuroReport 
)5:2393-2396) ^ £ $ £#(0&ft<^HMt;3!| 0 S 0 D co J: 0 KWAik 

mMlL R 0 S **taiL* LTJI»MiSSlT^tv*'MtS^-^-* + V 

Fco-m^sS t CO M Sr E&itf £ 0 * > t±i£iS L - a - n 

> K#t£-C& 4ti tf s ^ SJlTV^o ^ * * CNakao, N . ) t, ( 1995) * ^ ^ ^ - 
^7*4 y y CNature Medici ne)lC3) : 226-2 31 G tftkoS^iJiUlEifcS ft* 

th7>^7x^yg>?tlf#^> ( # * CNakao, N.)£> (1995) ^~f-^- 
^ 7** -> y CNature Medici ne)lC3) : 226-231) 0 itlf>©f7>X7i^ya> 
3ftfc*fflJ3&l±*-<*)flfcS OD^IL, f U, Jg^t L"Cjfi«te>HJIi3 J: TOfit 
©Mi:|!Ift?ji4 R 0 S £3&s£«Jfcte*ft:U *ftfc «t «9 Sfii>t<7)£?f £^7v£ 

{zthh<r>mmmifr*") ymM^-mm^Kwx-r^^tKxnm^^^t 

(^*^CNakao t N.) C1994):/n Z/~ j* 4 y 77, T 
#7*3- yff ifsf^yx USACProc. Natl. Acad. Sci. USA) 91: 12408-1 
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2412 ; -j n K;vCFrod1 f E.M.)£, (1994) jr. jx — n !✓ jJS — ]- CNeuroReport)5 : 2393 
-2396) ) 0 niSfc? t ;-9v*JV> t ») »t K n ^ y v * ;V 

tilt^ iHftf) titv>4, #ffll&ig#^£ «t c^HlkMM^iltlS ;M§*#l 

BMk#JW#««ltt, T G F /? (^V- >(Prehn D.H.M.)?5 (1994) -? u -y~T 
-i y 97, -T a -T )V 7 # 7* 3 - ^7 t^i>X U S A CProc. N 

at "I. Acad Sci. USA) 91 : 12 599-12603) N kf^VE (7#;KNakao t N.)f, (1 
995) ^ ^ ^ - pt 7*>f > CNature Medicine) 1(3) : 226-231) , \£ 9 5 > C , 

i-^t5*,38>^;v02 (& 5 9600 * -C«4l?S*t#2>o BMfcft.* H/7*«il?t 

A C wfei t li T H+- ^ - n > <7)4# ^HEIt I. ^ }: tit^ 

;g> 0 )V h y CCo1ton ? C.A.)£, (1995) Exp. Neurol, 132:54-61 Q 

mm<r> tz*b<D com^m^ k & *> i&wtmxM <o m k , fflj^wc^s 

ftt75 yfOtti}5!i s N-^f-JV-D-7^A7¥>f (NMD A) V^r7^- 

*Hi«tu -mitsst-^iWif (nos) ©ffitt^^^?,o itmic-t 

itm^ (NO) <7)ii^:Lfc^#fi£t*»iPi-*o -^ba^ii»J^fifc<^^T-e 

{i#'K-eab «9#4**&te3&»«-C**o K-v^ (Dawson T.)P, (1995) 
n^-fji^-r^^h ahe Neuroscienti st)l(l) : 7-17 0 n O co#f£;M (i > MM 
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is x tf - mitmm 7 ij - 9 v * jv * @ i&e<j ^» 4> -r & 0 - e> <z> 9 ^ * /w* # 

&&#1»:fc£«WK*-*o F-y> (Dawson T.)£> (1995) -a-nt^x^/f 
0"he Neuroscientist)l(l) :7-17 Q jET ^ ^ ij ^- -> F K 5 0 6 33 «t -> 
^n^j^U^A ( K - y > (Dawson T.)fc> (1995) -a-nt^f£>f -f^ bCT 
he Neuroscientist) 1(1): 7-17) co«t ? ^NO S K##J**N 0 ©I * 

son, T.)£, (1995) - a — tt-tf-f i> -f 7> h CThe Neuroscientist)lCD :7-17 

o 

=t 15 flU £ H& , fgi<o iSfk, 7'J-5v* JVlf 3H£<75*fflJ3£»f» ( ^ > *f V * - 
5ET JV >- T CGonzal ez-Garci a M . ) p, ( 1995) ^o->-f^ 7^^ ^- ^ g 
^-JV ^T* ^aiyj* USA CProc. Natl. Acad. Sci. USA)92 

: 4304-4308 ; ^ g > (Zhong, L-T . ) £ ( 1993) 7/ n -> - r V > ? " * * 7 7 v 
3tJV 7 #7^3- *7 NxV^ USACProc. Natl. Acad. Sci. USA) 
90:4533-4537) £ fc^fcfg $ *L£M,<7) :/n ^ 9 A $ *lfcjft|JJ&JE (7*°h~V* 

^coy^ffll^ti:, be 1-2 (^wCTalley, A.K.)t, (1995) Moll. Cell Bio 
1. 15(5) : 2359-2 366 ; ^ 1; -(Merry, D.E.) £x> (1994) -f^ ^ 

n 7 7"^ y f (Devel opment) 120 : 301-311 ; yi^-y (Prehn, J . H . ) £ ( 1994) 7° 

n^-y^^y"^ T^^a^^V 7 #7*3- ^x.yy; USA 

(Proc. Natl. Acad Sci. USA)91: 12599-12603 ; 3 > (Zhong, L-T. ) t, (1993 

) 7°uy-f ^ yy'y; tyatJV 7 # 7* 3 — * 7 -^jcy.* U 

S A (Proc. Natl. Acad Sci. USA)90: 4533-4537) , bcl-xL, b c 1 -x 
£ ( ^ y f 1/ x - JV y 7 (Conzalez-Carci a ; M.)^ (1995) 7*ny - 7* 4 > ? 
X tyat* 7 #7* 3- *7 +J--fjnyyy; USA(Proc Natl. A 

cad. Sci. USA)92: 4304-4308) , feitP/t L< lie r mA W (Talley, 
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A.K.) tj (1995) Moll. Cell Biol. 15(5) : 2359-2366) <fc fc, irC 

7*° h - v^ftfS^-MtJ^a- Ki-^^m-C f7>^7x^y 3 >? *Mf So £ 

^ L < «| ^ 7 ^ 1/ ^ i a > t !> flfflftl, mx.it, be 1 

- 2 <D$km&T v fV^a. V~=y b >-rz> T G F p 1 & <fc T G F fi 3 (=f>^f 
V^, -fjk/rCGonzalez-Carcia, M.)P> (1995) ^nv-xV^^X * 7* 
7^37^ 7*7*3- *7 USA (Proc Natl. Acad Sci 

USA) 92 : 4304-4308 ; 7 V - y (Prehn 1 . H . ) f, ( 1994) 7 n -7 - 7* -f > ^ 7; 
* 7 tfat* 7 * 7 s- 3 - :* 7 ^ J- 7 7 USA CProc. Natl. Acad 
. Sci. USA)91: 12599-12603) -Cjjfcjg 3 ftH * „ «M0^ (NGF) £ =t V 
Jfl/h«S * if Jit (PDGF) ©J: 7 il^BWT* 1 > - -7 7^£^££l^1- 
y(Zhong, L-T.)f> (1993) 7n -7- 7*^ 7 7" 7 #7' tyat^TAf^ 

;t7* -9-70^7:* USACProc. Natl. Acad. Sci. USA)90:4533-4537) 0 j$. 

i/a>? *ii4 0 * " t^y Kv^A 7 - -tf£> J: 0** 7 9- -if (#7 7 * a 
(Bonfoco, E.)t> (1995) /ny-fr/^ #7* tvat^ 7*7*3- 
7 t^xy^ uSACproc. Natl. Acad Sci. USA) 92: 7162-7166) ^ «£ 7 
&llf^mt#J& *bcH~NAC (^WCTalley, A.KOfc (1995) Moll. Cell B 
iol. 15 C5) =2359-2366) £ 7 % m<vmMftM i> S fz , #|&K<OifflJ&a«#ffi<0fc 
ft Dim co ffi^7*n^5A £ ti 7t jjsfflJM £ 5£ >t * co * W 1LT * O ttffl S *i# £ 

#^^#-e<D^^co7^ffli&co4#^? ^mmm±, 

fi7^^»ft>tF*I^cOJfll^co#ft^lEil1-So JflLWcort^corco#ftco^^: 
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>f y>^t:U 4#<a^JK^##«jliL§rt&ifJgH^ (VEGF) (KW* 
(Drake,C.J.)t> (1995) -fuZz^T 4 > ? X a tMV T ft 7*5. — 

^- y* -^^jr.>x USACProc Natl. Acad Sci. USA)92 : 7657-7661; y ^ 
;V^CSharma H.S.)P, (1995) Biochim. Biophys. Acta 1260:235-238 ; ^yy 
T-CMillauer, B.)£> (1993) -t ;v (Cell) 72: 835-846) li&^fcW&^ifcfrgMi 
jttfK-e* 2, o pdgf, =t tf'M 

^ $§Ui»#ffll£JM (FGF) (KM? (Drake CJ.)^ (1995) y n y 

#7' ^v-g^-;V 7*7*3- *7 ^jiyy USACPro 
c Natl. Acad Sci. USA)92: 7657-7661) , igillEi 1 (EGF) fciEFK- 
F G F (7''jXf* CBrustle 0. ) £ (1992) v - y (Oncogene) 7(6) : 1177 

-1183) $fcjH«f£i&1&*ifrtirU 58^o, *^C0^Hj3V^T*^^C0^ 

m&<D Kw?3 >3R9&^£^-r&^U 7lWi*ttg^Ittl?- (GDNF 
) (h-r(Tomac t A.)P, (1995) .^y^-^ — (Nature) 373 : 335-339 ; ^ y 5 (Bee 
k K.D.)£> (1995) ^y^-^- (Nature) 373: 339-341 ; y* — ;v y y (Poulson. K 
.T.)£> (1994) jr.^. - n y (Neuron) 13: 1245-12 52 ; y A y y A JV ^ (Stromber 
g, (1993) Exp. Neurol. 124:401-412) ; fi^ »3§ftt£H^- (BDNF 

) (].v(Tomac A.)£, (1995) ^ y ^- ^ - (Nature) 373: 335-339 ; ;\ y k? y (H 
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yman C.)t, (1994) J. Neurotics 14(1) : 335-347) ; tp&mti&<OW%&WMIj%f 

m±-t2>m^nmfa'\&mT (cntf) (/^cHag, top, (1993) y ° u ^~ r 

jy>?7, ^va^;v T%*T<- y-jx-y* U S A CProc N 

atl. Acad Sci. USA) 90: 6315-6319) ; tp Mmfl&VSift & <fc U f 5Mh* J Eil1-* 3 
Yts-i 'y {^9 ^(Kikuchi, S.)£, (1993) Neurosci. Lett. 160:9-12) ; t^fl^ 
»4#i3iMmt^EGF (Casper, D.)fc (1991) D 

Neurosci. Res. 30: 372-381 ; ^ ^ ;v(Knuse~l f B.)£, (1990) 3. Neurosci. 
10:558-570) ; 4 > X ? ymW&m^ I & Xtf 11 ^: y X V y X 

^(Knusel, B.)f, (1990) D. Neurosci. 10:558-570) ; iftFGF (juyvut 
Engele D.)£> (1991) J. Neurosci. 11:3070-3078) ; %>vfflffi,<D$k 

xxxtzirih <Dmm* y h v - ? omm-coj: § £±g^ &m§&~r & mMvt fgf 

(7 j. ^ - t; (Ferrari, G.)f, (1989) Devel. Biol. 133:140-147) — j.-n 

fo7r/-3 (NT-3) iJ:tf-a-nh07r/ 4/5 (NT-4/5 
) (-^-f V > (Hyman, C.)p, (1994) D. Neurosci. 14(1) : 335-347) ; i£$->XF\Z. 

Y ?yx7*-< yyigM^-p 2 (TGF/?2) 

^StH^-/?3 (TGFj? 3) (y-;WV >CPou1son K.T.)t> (1994) - ^ 
- n y (Neuron)13: 1245-1252) o 

ti^>tM3Jl#S, M^'&F G F Cov>TOl/-fe7"^ - (^i^-'jCFer 
rari, G.)£> (1989) Devel. Biol. 133:140-147) , BDNF^Hr^^ (^ 
,f^y(Hyman, C.)t> (1994) D. Neurosci. 14(1) : 335-347) , n T - 3 £ X Zf 
NT-4/5<?)l/-b7^- (^4 ~?y (Hyman C.)t, (1994) J. Neurosci. 14(1 
): 335-347) tfffiL&ftifflfo 
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L M <r> $eM £ % M -t Z> <r> K it m 3 Z> » Ir] 14 H ? (4 , m x. f f M ^-§0 ^ £ 
tt^lfrMconr U ^f^«te#igO^|||*l»iki-2>#igiiJiH^ (N G F) ('J >-tf 
^ CLi ndsay, R.M. ) £ (1994) TINS 17(5) : 182-190) ; BDNF&t^NT- 
3&J:0 5 NT-4/5 ( 'J >-if W (Lindsay, R.M.)p, (1994) TINS 17(5) : 182-19 

*-n->>fc Kn*->?-.tf<&|&3£*^l&U§&o -f-xCDu X.)p, (1995 
) 3. Neurosci. 15(7) :5420-5427 o Jp^T, 

MD A) l-by^-t#fflt^ ^"J^ ^ >ti:J: 

§m£tt£»%l*£lfi#1-& F K 5 0 6 iJ:^nx#'J>A ('J 3 V CLyo 

ns, W.E.)£ (1994) u zs - t* j > ? z, -Tiy=i±)V T # t 5 ^ - 

y ^/f xvx USACProc Natl, Acad. Sci. USA)91: 3191-3195) ^-^^i" 

ihi-^o W^^tt^^^T^L^o^B^"C^ffl^ti#&#cO^%ii, FK5 0 
6 is «fc 0»/ <> L < {4 v- * n * # y > a t fWJ Cjfc^ > s*? SC J'Jfe^ LT|£o 
ti^ttlftl^^t^^H^J^^^^^o t; 3 > (Lyons, W. 
E.)£ (1994) ^ni/-f-f Tfcr^- * ^ ^ 
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^xy^ USACProc Natl. Acad. Sci. USA)91: 3191-3195 o 

li*-*UJJLfc£ *> * fcgftjlS fflffl#^ia^^tLS#0fcf]ttS^ 

&##£K?)f*i# (f«<7)##^:K, ^f?a^#tt. &mxiMz&ftmmmts 

— il^*It-e> 75gn<^Jfc#<?)Jtf*>' ^7"??- K- U>f (Sprague-Dawley) 9 -y 
h (300~350g) ^WW*<^«»«f£Mf*£, fell 7 H&fc ^JSJ&fla 

o i co 9 y y it % <vm&M¥ m frm<?> tz #> h$k l tz 0 
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ij y ^^^CDiacrin Inc.), ^ _ jV x ^ ^ a - -b y '.yJH) ^co 

m&Mfc (PBS) ^^Lt^o M^<^W^i-e<7)*? (CRL) ^iliJ^LTESSt 

U «fc "9 £fl8 Sr JR m o ISJfiJP <30^J^ £ MS&itT CPBSm 

ra^^^JteiBCE 30-40)14, #Sf-J8SoSis^-C^«*MiflSB:te (LGE) tftfiljW 
MiHrfe (MGE) (Dm<DWffi%Ufr*%.LtZo Mi!fcM<0$kM<D ZV&mitElS 

<DjBU5*Wfe'r2> L G E<DW$i&)tyVk*aimK Lfc (^?*f^> CPakzaban)^ ( 
1993) Exp. Brain Res. 97(1) : 13-22^ « \ Z % $ ) 0 £ 6 B 0(4JftiBBr*tf)H 

Ai#i&fi5ii:fe^Beii*ia^:e9t-ia^4o E^x^jfiii^coL g e^^mg 
ISBK*^T*»i-raifc*^mL, -*\ E40J; vj^ftL^IMB-e(4, lg 

5JBfrLfc#L GESrfi-£. fc^f^A, v^v^A, SRI^£ «t 
Jf7x/-)H/? K*-6-i £W^? CHankDco^jtg^^ (HBS S ; -yiT^r 
*r^j])V fj CSigna Chemical Co.) N -t > h ;W ^ , ^X-'J ffl) 

fiRmJ®^#*{4^^<7)^#"Brt^m<7)^^--t>' r mt^-tM? 

> HB S S 
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v(Signa)) > ij y" ^ y - g D T A & =t XFt** * V D UT^-tffT 

37^-el5^«-f a > U -e^)tHB S S "C 3 JK'ftit U ^fr^, 

?L^<^;^fW# ^tll>lT\ i^t:it)/>$V^ SS^^CTgv^ Cfi re-polish 

ffilM"^, if, ^c-eg^*LTv»4**L^LJl#<^^:2t S^HPSr^rf 
xl^o — J&K, ^t4f^S^ v>tr^^ ]-^gcoP?i§P<7)/^7-;v 

^*ti7t, M%&±KWfrtl&1r «9JS*Sr*/>K1-*o iJPx.T, lOO^/nfl^ t 

H^coWH^^tL&o »«*3«t^#t^(i, «ft#^feJ:^^ 
StSSTNa U V^MSJMffiCUV epi-inumination)-[r-e^ r ^ t; %vyV/$k 
ftify^AM^ffflLtlgL^: (7*7 > f-f > (Brundin)A, (1985) Brain 
Res. 331:251-259) 0 

7^*^>f/^Hf?-)V (65mg/kg^ Jgjgj*]) "CJIk^ L-f LT37 CKopf ) 
1 fi (120nM) £^ 5 M lcr)/> 5 ;v b > v U > yS:fffl U «fjft*frrt 

^- = -2.5) -flu (n=59) t> L < tiffifllfc (n=16) MitLfc 0 7 B?£, 
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* I6JMM*§§ ^i/: 0 10, ooog 1 200, ooog aym^^^m^ fflia 

^(i, 22sr-vlt (ft# = 0.41inn) t^iftz 5 ^ ;V h V Zs V > V 

19 & < Iff ftfifco ft Affi ^Fti £ Wi £K L 0 

H H $6 L , *©t<£> [J, 9 y h £ > * n * *° 'J > A (10- 15mg/kg % ^ 
H&Tft) Tz-&J9zLXmm<VtUm*mitLtz (7?>T4 >(Bnindin)fc (198 
5) Brain Res. 331:251-259) 0 ^g^^#|^H(i 5 4 "C^Kl 

Lfz 0 Sfc\,^> h^;vi£^-;vjg@£ (130mg/kg^ jgj^f*j) Tt, 9? h £ 100ml 
^✓s^ij >-^3S^)A^7jC (0.9%^3gfi«jA^7lC + 0.1%^^i; >) ^(7)^20 
Onl^O.lMr) >SlfiftltIfi<itg7)Cp H7.4 (PBS) ^4%^5*JVA7 
^■7*t F"C\ JBIHtr169Ctranscaixl1any)njiaEtfco 

MK PBS + 30%-> g $gK 1 ~ 3 BIWSU, «>t£ 6 - 8 Jf (series) L 
^LTPB S tt 5 4 t;ir## Lfc 0 m*<Dmit, -y^JVifefe (B^m^ \s*/fy>H 
> r^^a'J'/i^f?-* (AChE) ffltt^to*!^ $3j:tfA 
B C 7 7^ CVestor Labs), 'J vy>fA, A'J7 

fi<jv-#-|i, Fw?3 >33 J: O^^CAMPIW^D > 9 y/*?M> 32kD (DA 
R P P _ 32 ; jf? - ;v . yy^ytf^ y (Paul GreengarcOfjf ± , ny?7i?^ 

k «t *) s ) ; ^ u rmfeMfc* >/^S (gfap 

y7a^A :t ^7~ ^ 77 CBoehri nger Manheim Bi chemi ca), 4 y -j 7- -f- ije \) 

^, ^f>yTtffl) ; <K/h^fM5t^ 1 b (mapib; f-v^.y- 

X (Thomas Shea), ^ ^ 1; - y (McLean)^ ^ ^jv^e^K -7-9-^- a. - -b y 

> J: *) 38-5-3 ft* ) ; 44(7)^^(0^ <7*9- (CD44) J: S/ttifi 
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7-f7^t>f, 70kD (N F 70 ; * T~*f4 y 4 y ? (Biodesign Inc.) N /r 

> * y > ^ jh- > , ^ V - y y Kffl) > tdM-rs tjt#*^-ra o 

D^fcO&j&RlSte (CD44-ir) j±jBH6* «t JK^^-TS^T 
&v^ 0 &®fl|3tt*|-cji, C D44- i r (i 5 jli) yitz tLft#|«Ii;?&ot#fi 

L^L***?), NF 7 0- I R Ji tat A,£il^$;jt&v> 0 IE#^fiK# 

7 M:7^^LGE««M^Sfflf^llli:illLfco 8E«7 
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H j&fg £ jt 200 , 000f@ co RT f 

^Ifc-ctt 100,0000^ j; ^oo.oo^o^^iEHftojmj^M^-fieffl ufco 

H * £ mt* ft -C <E> Hft#f jUt M ^co® |g Cdevel opment) 
# film 4 ftv»U5ltt i^JE-^y ^liF^^lfflia^^ffiKcoct 1 

feS tlfcSO^fc Jlkft* <t 9 t'^-ti^tlA C hE^If4fl*£ J: 0*A C h E <7> 
2LV>t*^lBt4 (J: ^Ifrfflfc&TfcfEifcSft*) o AChE 
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•ti fcv^BQfett, fDtMtifift^^Dtt^C D44& i^G FA PCMt 
2»*L#-l?*:feS*L*fl|j&oJfc«t «t 19, tktb&K, CD 44- I R<7)«(7)Ii^ 
fctfMBtfcJ: «tt$tl& 0 8»7^|f|}i^)#St1i, GFAPC^t 

sfet#fi, «^t^f<7? >a±<os^Buiai3 xvmuKttv-T*?^) r 

iiv^x.#fi>tl*]^ibie^J: ^v^GFAP <E>&g£Rj&&1£ (GFAP - I R) <r> 

Wf* s > ^^MHcoia#?tL^^#rt^ir319tj^^^-r-s> G F A 

P- I R^ffll&eoMtlOJ-r&o GFAP - I R(*IE^^^;#9^ 

V~Z/By^iiZ>Z.t hfiX$3^0 (\£?±^ CBignami , A.) £ y y *f 7 y ~> 
— X > -tr;V9 — ~ j. — n/^-f ^ n v — (Advances in Cellular Neurobio 
logy) pfi , 7xfU7 (Federoff S. ) t ^ >V y (Hertz, L . )» ( T # 7* 3 y * 7° 
(Academic Press) > ^.^.-g-^ 1980) „ 1:285-310; tf a ;v ^ JV > K (Bj 
orklund, A.)£b (1986) Brain Res. 371:267-277 ; 3 7 j. ^ (Coffey, P.JJtx, ( 
1990) ^ — n^-f jr. > jx, (Neuroscience) 35: 121-132 ; 7- 7 ^ y > (Isacson 
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> (Wictorin K.)f> (1992) J. Camp. Neurol. 323:475-494 ; ^ ^ ^ h 'J y (Wic 
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^ ^.^ _ (Nature) 347:556-558 • y 4 7 \. 1; > (Wictorin, K.)t> (1992) J. Co 
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17 (Liu F.C.)t> (1993) - a - tHJ- a. > 7 (Neuroscience) 55: 363-372) N fl£ 

ett C.J.)^, (1991) 1. Comp. Neurol. 311:330-341; — ;V K ^ )V 7" (Gol dber 
g t W.].)i;/^ >X ^ -f > (Bernstein, J. J.) (1988) J. Neurosci. Res. 20:38^ 
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cque. C.M.)fb (1992) J. Neurosci. 12:3098-3106 ; 7 7— }c~(Suard f I.M.)^ 

(1989) 1. Neurosci. Res. 23:172-179; (Zhou H.F.)t> (1990) J. Comp 
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210:10-29 ; x ^ ^ (Smith, CM. )£, (1986) 3. Comp. Neurol. 251:23-45) 0 

iae>^f8fWM-eiU5E$tL& k^-s*<7)cd44- i Raymmmti&B&fov- 

(^^-r^CVogel, H.)p, (1992) D. Neurocytol. 21:363-373) 0 ^ tT$r 
fc, J3Jc#Ii^(7>C D44- I R(7)fT 

■t&o Hji-rsiBTo^'j 7f««j: $ cd 44- i R^^gjt^j rm 

<D$}M<D$&%<D£MM(DMK k y) =b*tfi^-C& 19 9 & ('*~ lyXCPurves, DO 3}? 
^ ^ g >X(Body and Brain: A Trophic Theory of Neural Connections) Q ( 
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^ - 7 7 - K^^mfS^, ^ > y 'Jyy, V^f - a - -fe '7 '7 ffl C1988))) Q 

4t4Hf-"C*HS ij ^ (O'Leary, D.D.M.) t ^ ^ ^ - CKoester S.E 

0 (1993) - a- n > CNeuron) 10: 991-1006) 0 

^T-^-f > £s J: t^M^ 

jr300~- 350^)82E^)fifc#itttV a 7° 9 ^- K- U (Sprague-Dawley) 9 
y h (^■-\'— U /t— 7^7 f> i; — XCCharles River Laboratories)^ 7- 

(LGE) ^P>iS®L7t|t^#:|fflJ3aM«^^M^a^o 5o^^^^ 
^tt^ttfi*^L G E0Hil$ (E30- E 40) &%\]m<D$mm%kW'e<7 y hffi 

»tfcj&>ofc 0 (N=2 9) Tt±, fMB3*Lfc*ft*#*WI&»i:^MHC- 

~fuv y n-;v ; N = 3l) 5fc«k3g<©«Hfl&*#S[ LfclMfc* *° U 

> A ( C s A : 10g/kg ; -9- > K 7r— Wa — -f-f* >WX CSandoz Pharmaceut 
icals)^ >f h^y -tfr - a- v * - v-ffl) £>31H OSLT^A^S 
fWJL/co £T<DMmitffimK$n>tkmM J k 7TOf> lOmg/kg ; y 

'J - ^ y ? CLiHy Inc. ) N ^ y =j T 'J * , 4 > v T ^ffl) «f@£TS4 
rM?*l, f LTf©ft, *-*LS><£>#c£Mt* (250mg/l) (:f hyt^^'J^ 
v> ; 20~40mg/kg/g ; y y 7^7 g > (Upjohn)^ # ^ vX-, 5 * V 

£^x_£>*i*: 0 C s AMt^Sjt/{±M#M^?liJ^t, ifc. 
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-tr-f CiSC s AiftcDiJE^ffEL^ (rM*> 9^9 > T J -X (Damon Lab 
oratries), ^xxh^7 h\ vtfa-by7#H) o f±Hf«fI/t <?)ii 

?9ffc%L G E <7)-£0H 

fc:d>fc3*lfco T 4 - ^ > (Deacon T.)£> (1 

993) Soc Neurosci. Abstr. 19:284. 15 c ^.-gfi U fLT 

LTtl Lfc v n (Dulbecco)^ y y mM«4M£3M:i£:f&7K (PBS 

) fcf*Lfc 0 mfrhW3$-e<DA2 (27^35rrm) <7)M5&f&, fl&JB * »f® L * L "C 
l&iBJBSriE^^li^J: «9S*^P>«m^*Sfti Lfeo L G E^MfiJ^m^fS 
j££ tlTt <fc o lc40f^co^7CT^^JV^^ =rCDu1becco)cop b S ^TiffLto 
^if/T> CPakzaban P.)t, (1993) Exp. Brain Res. 97CD:13-22 0 (ftj^^jj, 

x;-j^^'; K*&V* * )V 5/ ^7 A j3 «t CFt ^ '>7A & > ? (Hank) 

(HB S S ; (Sigma)) ^^-f-^^ h UlCifUfce -Jfi 

L GE«$fJt£HB S S (^^^CSigma)) t°- 5 % f'J^^-EDTA 1 
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'J v > * V y V/$kit if-y^A & £ «t V) m fcLf Co -f 9 y r 4 y CBrundi n P. 
)t, (1985) Brain Res. 331:251-259 c &mU%±WK^^XMmmmm<7) & J: ^ 
^SiFCab^jftlLfco F C a b 'X ®fJt f;3U -f A y tf a T CIrrniunoPure) F C 
a b ') 2 K®* y hC\ir~^ CPierce), n y y y * - >% y y y y -Ji-p^ffl L 
, /i'MHC- n:Mt&*/^n-tJVin;# (PT«5a ; ^xr'Jt'J- y 
7 s " -f v> V^- — -f- Ty K r^n 7 y°y y h y y y (Veterinary Medicin 
e Research and Development Inc.) > y^i/^y, 7y> ]- yjf\) £>g£^fi<j-9J®f 
KJ: «5H«Ljfc 0 LGE*fflfl&£, M«:a<HwS^L'ar*^4tl-c30^M, HBSS 
^<75 F Cab 'XifM* ( 1 ^ 9©F C a b ^i/m^l^m) Hv^fa^-ya^L 
, 500r PM-C5 #M<^k#SU* «t *9 itl*3*, * LT5fMM<*>lffll& (f& 1 S¥ 
J: t/H 3 W) <OWtBtK*$l,\,*mBt&&2> J: 9 MLfc^HB SS^tff 

19 #HJ9&30, 0003, 80, OOOfi itc^ /f 0 
^^1-MbM^^!J ( F A C S ) 

<9 SEK U ^ o ^y h>-fV y *yv >CBecton-Dickinson)(7)F AC S c a n £ 

Lfc 0 iiLG E«Bflfe«?»T8E*^ y * a. -> a y M^^2o^ g/im^jgo 
y y m h c — 1 ^ftj-r&^ey y u-^mm: (p t85a ; v y ></)mh c - i k 

ybTto £<?>y y^ > 3 ymwmt, °- 5 %^yiil r;vy ^*#tr, 

^^y^Afeitfy^^y^A^f PBS Jjfc o rt: «, M^^CO^ > 
^r^^-y g ylfl^t 3ft^feft U ^LT^ 7 >^ra^yg 1 ^ 

gAiilcoWkStW V y.^^/L# (#^;vCCappe"l\ fa-yA, y _^# n 
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l%£M,fi, 77MHC- 1 <QP TttA^Vft&UmW^tl^ifc^ffT 4 
fn-JK r 0*3 > h n - jv t LT l± t 1 : ^ v^: 0 -^tL-etL^H^^ PT 

V y y sfr^V >/*jVfcT ^-JV (65mg/kg) COMISW&Al- «t <9 JjfcB^L, fit 
a^CKbprO^^^tcKIBLfco 26 S^-v#f- (|*]g/^# = 0.11mn/0.46mn) 

x.oltf: 5 5iV h > y 'J > y ffl LT, * J V >m 120 ^ J ^ ( 

1^1) *#S&J»^ff*l*#l*I^ (tiTTl^WLT<7)ffi^ : tfr^= + 1.0rm, ^ij 
= -2.5mm^ jjf = - 4.5mm^ ^Jft/t- - 2. 5mm) i ^W^ttT^it? -fr fe e 

SfMHTroJ: ? HJftB^Lfco 22sr-v#f- (ft#/^ = 0.41/mi/0.71mTi) 

1 «J&80,00Of@ (N = H) , 1 E*fc ^«BlS,150,00Of@ (n = 22) N i 

E^Tt »9»200,000^ (N=25) , £ J: CM «9 *BI1]& 240,000^ (N = l&) 

« (0. 9% £3£ fir <t)^,nm; *.<^H»iMi; >llf 

ifc (pH7-4) ^ 4 %A9^JVA T)VTt K 300- 40Qn1 feJB^*Ji L"C«3fE 
Lfco 18£g'5fc|&*L*- LT|w|D4 %/t5*^A7^fl: KiM^T 8 B#K , 
tigt^o i^PBS (pH7.4) t|i30%^ g f^fft?t, 
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T7~Jf (AC h E ) jeift'fb^*$»tfco ^rlXKoene, G.B.) (1954) J Comp 
. Neurol. 100:211-235 o ffiJpL^fi, 77^ Vif 7 * I' @g L feSOfi-* > 30mM^ 

"C6 M^^— > a > Lfco >f >3r j.^— > a y^ 774 V if 7 7 frM^ A 

^AC 30- 4Qf3>j§-f co ^ ir ^ #j»^7fC + Tift 8* L o 

^S^feli 7 t'y > - t:^ f > ^ ^ ^-ifS 7 - 9 CVec 

tor Labs)) K£ *)mMLtc 0 IfiC^itl.^^, PBS^0%^;-JV 

±-C<7)— ^Su#i:<^— ^co^f ^^a-^-v g PBS ^10%IE#7 -rtfi 

* (NHS) f^-c60^^^>^^^ 

-y3>Lf: 0 £ <Z>ffl TlfcflJ L — 2k$Cfc& X CM > * j. ^ - 3 > jfc f ± 
, PBS T200Qfgfcjftj|RL 7t^b^44(7) f9<T>^ 9 * ^ ~ 7 7 U ~ ± MjL 

it (CD44) A PBS^i%^vifr;v7 , r/, 1 %nh Sis* 0*0.1% mj 
f > x - ioo-e40fg k t tz^B y <r 7 * > h 70kDa^ ^^y^n-t 

# ( N F 70 ; ^- r^f > CBiodesign)^ ^r^^^^^^-b, ^ 'J - 7 > F 
*N) , PBStl%NHS -CSOf^n^rJR Lfc 9 y h SiflL^iltnlH fcfcf"*"* * 7 
y D - f /PSu# (0X1 ;7^iWf (Accurate)^ ^7 > ✓>? 1; - , - a - 3 
-MM) > PB S4> 1 %NHS*±O f 0-l% h 9 h > X-100^50^ t c#fXL^9 
y h U -b 7° 7 - 3 K^tf s y y o - ^ ;vifC# (OX42;r^^V-h CAcc 
urate\ ^x^h^'J-, > £ «t O'P B S -clXMOfgi-jftjft bfc 
7*^MHC - I ttt^*/ 9 (P T85A ; VMR D 4^7 CVMR 

d inc.), y^^y, vyyyym) <t«o7t: 0 pb s*i0frra<z> ij£ <£>■*--*- 

r*iO , 5%NHSt CO 2 SJtf* * , PBSt2%NMSf 
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9 -fx CVector Labs)) ^ , g jg.-e 60 ~ 90 ^K 'fVta^^gi'Uo ^ If 
SOtf- PB S^-e3JKi"Ti\ iLTPBS^7t*y>-^f->M 
# (^^^^?f>ABC^7 fx'J-> C ELITE) ; ^ ^ - 9 ^ (Vector 
Labs)) 60~90^>^^g-e^ ^a^-y g > Lfco PBS^i^h'JXi 

tt* + 0-04% Sm<b7X^*3 J: 3 f 3 • - 7 ^ y ^ > y y > (-y^7 

CSigma)) f£ £ ^ 0 — ^/C#^$!|^<7)^, 2, n > r n - LtztyK 

C D 44, N F 70 i3 i^'PT- 85 AifL# fi 7* * »|t * SMfei" £ 5^ &jf& Ji IS 

Kfe-fr-f. f^iiDt^ Kt-»^-*-H 

"C&JHLfco C D44js <fcO*NF70(i, JM fSifc 3 ft «fc 9 , fllftlKt- 
co^ 'J T33 «fc CT- a - n y co v - * - i: LTfffl Lfc 0 7* -f - n > (Deacon T.W 
.)p, (1993) Soc. Neurosci. Abstr. 19:284.15 0 0 X 1 it V > <£ 
fb£ tLTt/h^'J T«^M^-|-^^l'«ffl Lfco "7-f >CFinsen B.R.)£> ( 
1991) J. Neuroimnunol. 32:159-183 Q 0 X42(±^ 077- v\ ffiflto «t V 
/^^'JTlKllt^^CftfflL/Co 7 -f >-tf>(Finsen B.R.)£> (1991) J 
Neuroimmunol 32:159-183„ 

h y ->j.£>>f - v(Image)v. 1.44) offillt £flf «9 T^ff Lfco ^*fA> 
(Pakzaban, P.)t> (1993) Exp. Brain Res. 97:13-22 Q flf^^Ji, ,»^ft^=r 

> tr a - * m m k at l , l t ^w>t co^# * e -7** CD muMm.± KSte^*> * 

7*? L G EttlOMHC- I 
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7*^ L G Eli±(^)MHC - I ©M(±/^MHC - I KMT&^y 7 n-^- 
(PT85A) ^ffflnFACS^i^iSLfco fWKfi, y^J. 
(LGE) . ? v h L G E MIS, (* 

#r^3>fn-jv) jo «fc O^^ft^ffflflfr (^yro'n^^n-ji/) (?)FA 

^jvfc<7)#£T fi L < li«Tf*frL^FAC SMC^JSLto PT85 A 

comm. Mft&EtKX h ?v A h*^Lfc 0 #^^Mft^)WfEt 

F<z>3fcJfc5&JRe>95% igiLfcS^KIi, Iffll&c7)20.l%^p x 
85 a J: () # I W ? r t ? *l!t o MSisffit X F^5A^| 

4y7Mi, 5f MGEil& (^A'f ^7*3> Fo-jV) £ P T 85 a -efHi& L 

) <7)99.6%(ip T85A-C^Sfl«j^SlftS*Lfco 

*fefeKJ: ^fNfiLfco FC a b ') 2 ML^K)tf^ 29 #ti>t^l5fl^-^L > -TV 

> ^^ftifttJi&^-eti^filM-tt 1 H@<£>*-e$>ofc (i9@) 0 mhc-iM 

&<afMtJT*<a£#e>3fe#li, k'rv > (Pearson) ct^ 2 ^^' j; vj^TTr&fc t fc 
(P<0.005 % .^=8.03, df = l) o I^K, CsAMM 
f8tf-£>&# (23/31) (i^^pMco^rtT-e^^tLj: t^ife^^o*: (P 
<0.001 % ^2=17.42, d f = 1 ; m9 M) o FCab '^Hkm&k C s A4M3¥ 

t<^wo^ffi>t^^-e«o^i*i^ft^^^Wm-e^^^o^ (p>o.o5^ x 2 

= 3.26 N df = l) o M3?fc£ tC, m#^)»-C©C s A ^jfiL^Jg (832-1309 

ju g/i : ^1175^15^ g/D(i^j-n^ji 2 ~ 3 "i-c 
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m^osm^Ltc (mi od 0 FC a b ') 2 ^aL/cijti^TOM>t^#*f ( 

1.07+0. 30rrm 3 ; sp^ ±m ^^) {i> C s AM L fcH^-e^f ft £ 

^>f z (3.14+_0.51mn 3 ; p<0.005 > t = 3.06 > d f =36; — p (unpai red) 

v^T^iJfp-r^Tt^, frWi<n 2l5\ftm%X*%fT L^o F(ab'):ftIStCsAte 
a^tOMO^ffiM-C0#:#"eO^(i*«^)^ £ -C&o£ (P<0.05^ F jt = 5. 
24 N df = 1) #tt>t^#ff i:ttSfflW^I(7)^i(t J&ftLfcS!^* 
tSH-C^ft^Mm^ilJitb^^oTt (P>0.05 > F ih = 0.33 s df = 3) 0 F 

I^TOH^ ^ ™^£If§Ht^ F C a b ' H J: V) ^ftf Z> t~ >> £ 
Vkfc-r&tztb, FC a b ') 2 ML£^|>t<7)!BlMfl)&£C s AIILtfDt© 

o ^ _ 3 y (Deacon, T.W.)£, (1993) Soc. Neurosci. Abstr 19:284. 15 c ^ 

m^^m>i±<DBF^xUCD^<D^&m^<r)itmit, F (a b 

F70- i r) (7>^.^-n>^^i3 i^CD44- i R<7)^iJ 7»ffL^t>^ 
mt^Ltio %LJj<?)ffiX^ NF70- i Rc7)H±S{iAC h E ^'I4<7? - a - n y <d ? 
7X?-\zttJfoL, CD44- 1 Rt^^ij 7li^i-o>^)^ y^-Sripi 

im^8TR«T?*ofc^ NF70- I R^^fflMikteC S AML/c^ 
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mh c - i <r>$&ms*9~ y \*iSL'%<o%iW6t~v Kt^fiSwc d44i R«^')r^) 

MCML^o NF70- i Rffj-^-ny^)^ 9* * --JNiSEg?1-*9Jfi--C<z> 

FC a b ') 2 ^at^^(>tc7)a±lil*I^O«i^#ftt^^, S^Lfc 

*tt JtieLfco If ^NF70- i R<r>m&te, CsAis.fct/FCab ')z«yffiLfc 

itlfcc&T*- * f±, Kt-MHC - I t'^tl-S FC a b 'IziK&tiift-W&fflfc 
< ^#>;& £ t FCab'X^IL^IiWli, C s AM 
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— a - -f > Vy> FWfSil^tV ? - (New England Regional Primate 
Research Center) (NERPRC, ^^X^n. a - -fe y yjtk 7>'J* 

#2feH) -eiSLfc, #:^2.5~3.5kgco 5 E^itt^T *ffJV (^** 
CMacaca mulatta)) ft, NERPRC ^^Jfel^-etf fc>*Lfc 8 B0 3Mfr*t!kit-C* 
7 'J >f (QA) <^>5Efi:Oj|ft*:#l*J^<^ffiA*$»tfco J tii J ?:ii<r)^)V(Dfc%Lm. 

fc^ftU ^LTt?5> (10mg/kg^ ^ft) , * -> 9 v r > ( 1 mg/kg, ^ftf*j 
) , 7bn 

tf> (0.05mg/kg^ jftfeA) , & £XI>r -j V v (ICmg/kg, Ml*}) ^it]^L7t 

fe&wKW%km"n^fc 0 j$^-&£mm^~n, rmmm^^mmtx 

.0i6>f>^ ##45° ) j-^vj ->»t^20^ "l^ 5 ;vb >->y > v^£>$;&i£A?) 

pH7.4) ^20OnM(7)^j^-e||^L, 50^ 1c/) t U 3 - h fc LT - 20<C-e## U 
ZLX^ffi<DMl$}K±.X&ftLtz 0 5 on<jo^|i^<7)M^I§-eSai^^ 

&flUR*^*dLT*feJR^W**£ti?*fco ffiA^ia^AT^, 3 ^onT^M R I 
LTWI, ^ttflii: «t Xf1R&gm*QLR LTfTltr<7)MR I t3£ 
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»££»t> ifc, m 

14*3 J;0 ? Mi5(i^MfflM^^#l)P«jJlf»^^it^ o Mi7f± i B<*>j&ia-pJHII*j» 

fcoT5Mif Lfco i-^^b*., ^/•?-nr^LTm^l8-~22nm N 01 L"C*t 

HSU- 6™ ^ LTtl^ffltPI Ltlffi^lH P^«K, M£ J: tfjgflltf) 
»»<a«A<j<aiBSottHl;JU ^"*LW, A : 17-22, l : 10-12, v : 16-17, 
tsiVA : n~i6, l : 12-14, v : 17~19-C&o*: 0 — M<^BX<D^rT^^M 

, Tlfe «t VTZjiiSMRiSfltteSr^ttfco MR I <9jft$N±, GE 
)15r^7lfy^rA$-fIL, «#Lfct&4& (t^V^/^y^ IV 

iinSH«"ci&si5*i»^fc 0 #@^tt^TiiipSiB^^^-<7)m> s.omom ?^#>t 

, 300rr^(7)^^^ (TR) , * J: ITZQi^ox rr - B^ffl (TE) "C, 77>? 

x.n-®fffi, IWIC^lR]^, TRf±300On$>, f fc, T E fi#5- ^ n - £ «fc V s & 
-i3-^oV>T^tL^-'tl 40 ^ J; C|f 80i^> -e # o 

'jr/K u C-SCH^> ^ > y f - 7 ^ -if fcT > CScheri ng)^^ 

i^39166) ^it^cT) 11 C- B*7ik**}\>-T*<D2*Mk\z. X *J#JjfcLfco W^KCi 
> ^C-a^-fk^f-JV^, O.Unl^c H 3 C N : DMF 

(9 : i) ^(D^-r^-f-Mt^ntzmm^ (yjv-scH) c^ioo^g^r 1 ; a 
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( >600Ci/mno1) o X {4i^iSM^ nth^77^ (HPLC) 

MLTiffLto PETi£(i, 360b G O^tfiiff (FWHMMIS '. 4.5nm 
; jgjg ; 46,000HZ/ / , Ci/ml) CO 1 #00 tj y ^ £$gffg t PETX + tV 

-y^V^^A (PCR-I) ^flU^lrLfco Jfett-f-* {4*^eoi&T3 
-e (90^) to > v-t-ftANfK^^to Hf^L^^v (y* 5 

15/l.Smg/kg, f^^ptj) JiffiS|S^^^-(*|^S*H iSLTfflIISl^»-il^ A: 0 
7^coSr®¥B (M^^JiVttaftSrJfi* 5 h tffc/MH^ifi* 2m 

fctffc 5 £ i^lQrrnf^^^SBS? tL^^a6^^^H^'f4S-C, MIM*<0^ K* 
tibfr-TZtK**), liLTMt^o T-?l±y T;V7*CFarxie)t, (1986) -y- 
-f jr. y (Science) 2 31: 2 58-261 J; fcF-fe F^7 ^(Sedvall^ G.) t> (1991) Ann. 
Neurol. 32 : 358-364^ 0 T^*<h Lfco 

Bf&<*>ll$&l$fc, £WJ%)*, ^#-C6^M^^t!lL7t»M-r\ 1.5m x 1.5m x l. 

i£SH*-fK (^tJ^^V^^l) jftl&U ^LTitC7*^jm^ (0.5mg/kg|5i^ 
1*1) L^LT?f,i: 30^pg t 0 - tL ti S ^SfifWf Sl£ «t 0 s v * 

3*Lfc e 14, Sfcamttte, E3H^co*|f|, «fSE14ali(i, »JSf5lS^* J: V 

c0/\^/\°~ 5tr — KH36^< (/W /\°-^>^-(Hypermonkey)2.0) co 
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ISnfC^F&KSttfco 3°#M<£>iSi*tK t ;v^7 f * )V t ^ if ft?) y x ^ y 

>##14Cdopaminoceptive)^ j.^n ycoJi^cofi^t lt D lv-tr 7°? -|S#-C 

jvCBrcwnell, A.-L.)?, (1994) Exp. Neurol. 125:41- 51 Q 

©MRy^tiKt mm^M^^B K \i T IJnSM ft ±-eteS&J£ h U 5£JK £ 

5fJf L^^ofco ^> r W CHantraye P.)p, (1992) -f U ^-T4>yx * 
~f ±Z/a-T)\y T*T^- *~f *r4x.yx USACProc Natl. Acad. S 
ci. 

USA)89:4187-4191 0 mU^MM $ ft tz&W, T £ ZfT tymm&±.<D 

ft, ^m^mM-r^^^^mmm (Mx.^m12) , M^tt^ cm^mis 

) & L < JiM^eom^fr (^!lx.tfMl6) ^ 1 >f@ K RS ft „ 3li^^t^(^ 
^MT«PETf-?(7)£f{blt M^RfrffiOK-tbiieLT, ^-ftex^ft^rft 

^£ Htz 5 ™<7)»frTD 1 V-tr:/^-ii^<7) 18 %^tt?|£^ LtZo M^WM^<^> 
mm <r>%k > tt& ^ D i -t 7 * - *t£- eo 26% oo $g ^ $ ^ -efi^ $ n tz o 
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) &L<m&^« (Mi4') 4?t, Kr^*®^*«j^ta 

l^^l^li (Ml5) |*&:fr«8^£-OlB|&*$»t*: (Ml5') vfe-ft 
ift® (Ml7) «Lf; 0 



^mmmmik 2 h 1 n ^710 ^raiu^<7> (io^&7t ) 4 0 1 n t± 
3 (Mi2') ^\ m^®mm<o&2>M®ix»<D&j3®Li&<v 
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(Ml5) — 

<&izs&<^*93£;f&io ct^M^^is^^^^mLTt (Mi6) 0 

jin^v^^^v-jE^^^^m-fr^^oTt (mis') o 
sir & & wffl m<r>mm 
-wm-mmztifcMmtttmmK^ mmm~mmzfrtcMm (Mi7) mi 

tfSBftCfflL, *LTS&&J±Affl>«V? h*BE#L^o^< ftv>i"4 

mm&m$L&mm (FC a b ') 2 »f>T-*^ffli-^-7-^^#:*^»^ t < t± 
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S"fB<£> 1 0 Iff K Ui& L 7t * n *° U > -cjgyffi L fc„ 

#IItr £ «fc O^fiti^ 4 >r ft (O ^ ;VM 15^ X tm 16(7) P E T ft £ ± ^fSj* 3 *l 

tiVM 16*3 J: ifM 18(i <*>13L ± -CfS^E 3 ft £ J: ? K , T *°^E JPfc * 
y'X^r^y-CJ: «9 M m 9 H & X *) tuft fij&ilfco 1/^838 Lfco *JX**V- 
<DWfe\* ! &fe<Olft& &&te.<DWJ%l?ftvt: 0 Ztlt><QU%k&£kl±&l 2 mis XV 
% 1 3 "7<7?BSi"C^£ *14 0 # 1 2 *l* ct -9 fc, -9-;VMl6-C(7) 

Sit, *LT5§MiM&9 ^^iftUTVifco 

jfci'|£-> 7" 9 ^- K- W (Sprague-Dawley)^ ^ >. ^, 10^ 1 a;]H^ 
'J > v^^ffli-^rtflJiulB^^cT) 2fa<D&tiLT<D 6 - 0 H 

DA (3.6^/^1 ^a^A^^0.02% r ^3;vtf >W0 <7>®f££A ( 1 gBlfc 
fcfc 1)2.5^1) CJ:j-fl©K-/^^ (DA) £^1" £ (l&TS 
l:|U(DSi:AP = -4.0, L = -0.8, V = -8.0, $J*^- = + 3.4 ; A P 
= -4.4, L = -l-2, V = -7-8, ^||/s~- = -2.4) 0 6 - 0 H D A it 1 M Vft 

o ^:T(7)#fT(in-7CKopf)c7)^12:#i*i-e^> f^H'^-iVtf 'J^A (65mg/k 

x. y >y (San Diego Instruments) LT7>7x^>i 

l&te ( 5mgAg, MM \H) <d m $5 <o 4m K o v> r iSSfc L 0 yytf-z/a.Ty 

}. (Ungerstedt U.)t, (1970) Brain Res. 24:485-493 Q 
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is X^%<DD Afan*K®t~t& (V^ 5 y V (Schmidt R.H.)t, (1982) D. 
Neurochem. 38:737-748) 90^f z V) 800m^ J; V) &\,*jE%z<Dm&<QM& (KttM 

HLT|«i^fc€^2i(7)M^Sf«fi:^iL^o (n=12) "Cii, 

9^Mi, MM 1 H KH^-*-*^ n^**'J > A (CyA) c7)iig^)f±AC^- 

10ng/k g> * tj - > ^TK^ ; ^ ^ KCSandoz)^ 

•Y-^f/Ny-^'r-, ~A-y^->>-#|)S:£»tfco (n=12) ^(15 

y b tiC y A&K-^SfL&s^ofco CyAj0!i77Hi, Stt^ 30 B h H^l" 
&*-*L&0*fcJpMC (250ng/1) ^LTf ^ U > ('^v^f 5/ > ; 10 

& 19 is «t -e 20~ 40mgAg ; 7 7 7° v a > (Upjohn^ 3 * V * ffl ) 

fi^#v^ jiBWSrrfli&Lfc 2 m<D&m& 27 U<v%:MB - ? - 7? frh&tz 

oflftM (®^t>Wg|S4-CO«§, CRL=21mn) i^-^Lfcfteffi<7)* ;V-/7 A 
is =t a*-*- -> ^ A £v> 7 3 (Dulbecco)^) y > tlfSMa^iW 

A^^R (PBS) *A*LfcMH3»L, ^LTJKfiO^JM (VM) *jgH<^ffl»^fe 
iffliif LT-f- U^M?3CPB S ^ h 'J Mt'JllS Lfco VMDr>t£ 

, ^ * ;vy ^ ^ is J; O 5 ^ ^ ^ ^ A £ £ > ^ (Hank)<7)±pfir^§ 

ifc (HBSS) >ij ^-^v_0.53bMeDTA (v ^-7 (Sigma)) 1.5ml 

tfj, 37-C-clO^^^ >^a^y 3 y Ltz 0 IgfflL* * 50^ g/ml^ 7Jl>*4? 

4 A ( h 7** Ar v <J sj?* ? V T - v i * y T y 9 (Genentech)) 
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tz 0 7*7 > 7 s '-i y (Brundin P.)i^ (1985) Exp. Brain Res, 60:204-208 o 

7 y h ii^O-try* v- a > l-IS^E $ tl/c J; ^ -£ LT* «t ^200,OOOf@ 

> v t , VMllISi 2 ,« 1 £ , 1 fi V^c7?ilJ*-e 2 lScr)||^#TOcr) 

2 5>M/M*ihL^ 0 (Mi:MLT(?)ii:AP= + l-5, L = -2.8, V 
= -5.0^ Vl L-4.5; AP = +0.5, L = _3.0^ y = - 5.0£ V ^ L - 4. 5 N $j ft,* 
- = -3.3) c ^T^77 Mi-b77Df ^ (^7V>; 10mg/kg^ ; 'J 'J- 

4 y $ (L-my, Inc . ) f ^ > ^ 7t'f JX, >f V v T ^ffl ) £ X V s * )\> ~f V 
K-"/n > (r^- ^ Kn - ;V ; 5 mgAg, %n ft ', T y -f~J b > (Upjohn^ # 

X 250ml cD^/N-rj ^-ffc^aWA^TfC (lOOO^^^ ij o.9%^ ? j^^:ta 
7jc) ^CD^250m1cr)100rrMp b S (pH?-4) 4^ 4 %/n°7^^A7 JVt 5, t: K"C;fc 
It$:iLlIL^ 0 I$:^*l^LTPBS (pH7.4) ^30%^ g ^^^f 

V> t Fn^y?-^ (T H) > m^y-i y h <> L < i* K^-fi^co^'J T 
Co^T, 7 If y > - f - > ^ i ^ y / - -tf i£ ( ^ 7 ^ - 9 7"\X (Vector 
Labs)^ A-ijy^A, *'j7*^7ffl) CJ:^«Uo 

PBS+-e3tttr, ^LTf(?)t> -&ffifat<D-m<Dj y* g > 

t~yo3Z*> PBS t t ,10 %iE^"7 , D y 3r > y*~lfir/§ (NBS ; TH*iO , NF^ov» 
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tlilEt^^M ; C D44nov^T(ijE^^ vjfiLrf ) "IT 1 W 

•/3>L^o T H#u# X (Pel-Freez)^ n v -V - 7\ , T - * > V 

— Jl-pii 1 %jE#-Y^jfllft. 1 %^/y*i7^7^ ±1/0.1% h ij h >X-10 
O^Mt^PB S"C250f*K^r3RLfeo ^> h 70,000^^-^4 

€;^n-t JVifrfc ( 9 ? M- n« $ *i£ „ N F 70 ; * W-f > CBiodesign 

), y > fiP B s -eiooofg^^L^io K^-o 

^^JV#l#: (CD 44 ; ^"-fT^'J^ -f y y CDiacrin Inc.) N ^ ^ - ;vX ^ ^ > 
, vtfa-feyyffl) *PBS*2000(Scfj|)iLfco tyfr**:<DfeP B S *T 
LT> PBS + 2%NBS-e200^ (T H > CD 44 ) &L<iil000^ 
(NF70) ^^Lfc-Y^L^^^ (TH ; ^ ^-9 ^(Vector Labs)) % 
^^Kv)^ (NF70 ; ^ (Sigma)) l < ^ifilv* ;* (CD44;^ 
^ - y 7** (Vector Labs)) ^ ^ yfr % ftfc-^cifilfl; t Wfrffl a y^a.** 

- a y L fc 0 3 ja?<7> pbs -eott ^*>ft, -bom- * r try > - tr^ 

(^^7^f>ABC^7 r V - > CELITE)^ ^ ^ - 9 7 ^ (Vector Lab 
s)) tWfrfflS a y U P B S T 1 LT0-05M > i; xiiflM: 

a^aSU&JSTlC (TBS) -e2J^i-Ti\ ^^TBS+0-04%IMzkf^i 
tfO.05% 3 t 3 - y7?;^>y y ( v -7 v (Sigma)) ~e 5 -IS^MI^ £ 

«^ $ *l fc-eufi-e ti > k ^ - a <7>#BU3a £ v =r ^ -> r - y -emm t £ y * m 

.x V y h (PRE) D N A 7* n — ^(7)^ > v 7 ^ >f ~f V ? 4 *\£ - */ a Z>"k <fr 

coMt^k^ SfcKffi&S ttfc «t 0 £ (xy (Oettinger H.F.)£ (1 

995) Cell Transplant 4:253-256) fc#f||ft K£cJ&1-& 0 ffiJ£fcli, T 

>-eSV\ -eLTSOC-clS^H^f >^ra^ > Lfco 2xSfttb"J^A- 
^i>*-^>'J^A (SSC) *^2!!P©5M«tt^ft, *J>i-*|g*ftS 
•£ , f LT, T 7" 'J V (Hybri sol )VIII-e^fx ( 700 1£ ; Hr > 3 - >f > ^ (On 
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cor Inc.), tf4 9 -^'^-7 ^ ^ V - v > KW) L tz 234bp<7) P c R jgJ$f£ v 
— > -etlft L tz P R E -7°n - y^^rr & (25mg/ml) -7* 1; ^ -tf 

fflt-SPCRCi^iimL, ^LTy^->^>tilLfc 
DNA?^**'^, A CBoehringer Mannheim), ^ y 

10OC-clOj^nSS14? *fco ^"Cl?©— 3£<7VW ?M -tf - -> 3 >co^ N * v 
4- F**7X$: 2 xSSCi:MLT*;t-7"5X^l^|, ^LT^^ 2 x S 
SC*65%^)VA7 5 K^St^-C, 37<CC2Jt^ LT42TC-C lJt^ %fflf^t 

i-wi 0 w^-e^tPB s +-c2j^-ri-§\ ^ t ; 7^77?-^* 

(Boehringer Mannheim), 4 y =j 7t*°'j7, > v T T^H) £ l£t 2 B^K -f 
y*r a y Lfz 0 tyfti&Z^kb - ~fu*E- 4 - i? nn - 3 --f > KU 

U >Sfc/4 -~ fnyjKjtajhf >9 7'J ^ A (BC I P/NBT) M (^f-f 
pi 7 KCZymed) N f>75>y^3, # V 7 * /P-TAD -ClfrfeS^ LTJ? 
i; VT~7 r 7^ Wv F"CM 

0^7*- ? (i, SAS 6 - 08 (SAS -f -r-r h CSAS Institute 

CBonferonni)(7)MiE H «t ^ t>#T L fc„ ^-^-K-V-^^V 
^ CMarquardt-Levenberg) co 7 ;v V X A £ i%m L, fJV?^5 7 7n7ir> 
a ^;vCDe1taGraph Professional )3. 5 (J* ^ y f (Delta Point), ^ y 3? 

frcT bK ff rM L ^ LTT ^;v^ n v tf— CAbercrombie)^^; (7^;v^ n > tf 
-(Abercrombie) (1946) Ana Rec 94:239-247) t T#fitJt& tz »9 <D T 

H-a-ny«i:U|U Sfc, ^t6>t^M^f£, n > a. - * If 
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^ffv-^-rA (>f * -vCImage)v. 1.52, 7-;Jf>fr/affl) Ogfi ft £f£ «9 T C 

d wmm mftm&zmfcL^ Lxmmzmm-t &mmm&*mfr-t & z t k 

MJ tf >t 0 IS co #MfM£ M 1- s # 

C y A^Milv y h ^ov^T(75#|^cDiEf*cO0^^ =r T f±H 1 4A-1 4 B EH^ 

JVfi<Clofc 0 £ hfc 2 EcDC y A#yg9 y b fi. CL (Dm^M^ <0 M KfrWi 

m±cO 50% £ir>jz^ Lfc#CyA5? VX*W$> ofc Q £ 1 

4E^CyA5';h?)*!i s i(Oft^ijtLto :^7-;f 

Kt^jS) o ^ + ^llI^l?J^^-r-£»^Wc0^r*^j^#^ML^ ( p =0.0001 
, ^co^|ff(±, iffift 8 C y AS * i ^ C y AffO^* 1 , *tlt>*tl? 

C y A : fff = 1170. 0± 76.9, ¥*Sl±*l*^, 8 M = 483. 9± 167. 8, p =0.023 
; WC y A : to = 1205. 4± 89. 5, 8 ^ = 357. 0± 138.6, p =0.004) 0 CyAft 
I»Cov»Tli, HI^cO^»c7)ico||<bti, ^iml9Mcr)«|*&tJ^0^fit (465 

+178.17) & g Mxmi&z tifc^ti tmi^Km% ht^mnm^mx nmMK 
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fiv»iiT*i (p=0.0l) tv^M: J: ^SSSfr* J: $ £<9$U£<E>ii 
(7)0^^ 3TC734.4±160.1){i 8 ^CO® 

m^-eiS^^tt^^ttJ: i9^r*^^:§^ofe (p =0.029) 0 s^k, ^co^f^s 

^ursfe (n = 6 ; 369o±io23 % ^±mmmm it, #c y Kmm^^tix «9 

^SCK^g^ofc (n = 6 ; 257+164; p = 0.0078^ Hi 5 A [El) 0 3HR<Z>£# 

comi^m^KmLmh^^^tz (Disbud <> cyAM^w^f 

*Of<£>IM» (1.10mm 3 +0.29) ( ic y A^W^^tiJ: »9 5&*ofc (0 

.14mm 3 ±0.06^ p =0.0084) 0 

ffi0ffi^a<^*IiLjiaia«&^*f (4, £ <fc -f - 80 ~ lOOg (^TH'-J- - n > <D$tfP& 

OTffi'fcCsaturab1e)||8ii ( y =10 4 x / [77+ x ] ; r 2 =0.642) £=<Lfc 
161) o i3j:^850^1000fl<^TH + -a-n>cr)£#-c\ frSfoftliPSttleltefc 

it, ftWlM\Btf8.<Dmm*^ Ltz K & tf^*> M^StJ^mLTfUffl 
C y A Mis «t (/ C y A #^I^T^MiliJ pp JiHf»fiIJt <©-a.-n>*J:U J 
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7 <J T co jfeMMh * ~ y 7, ^c^'CTH, N F ™& XXI CD K X 

cm 7 bud o y^wMmu^un\t, muftcom&coTR* ~^~u>co 

£ frjfi-t & i^:#ftt^TH f *J: K - 5 > fW£<^> N F 7a - ^ _ n y 
ffl&nmtk* y hV-fZi)^, S N<Z>&W*afi9$r#«fc£^Lfc (*17B- 
17C1) o K^-S*<^^U T<7>C D44feggife'fe(dU M^Js «t TOfg%^ 

DUI) o ffl&«Jll^a**^Lfc 2 mooC yAftl? -7 h ?>- y 7 )Vm&\$, 
JSfr * &g£*g jffi £ jftB 3 * & & ffigSffi -e <D /> 3 ^ IB ^ &$g is J: cfl!£*E e> fftl 
^tL^HM^^L^o iDx.T, ffi«)if ^^o 2 E©C y AH!kl7 7 

j: ^-50-100^ m) ^£tLP><7) 2 K^wW^Ci&ot^Lt, 

C yAfel7 7 J- ^MCv $¥C yAyy h h <D&UK lift®, t LT/h£ 
<, fit A,if&v>£#-f-£-^-n> fci«j&&Lrt: (I17E-17GI) 

PRE DNA^V^yM'/'J^^f aXi, MS *LjfcjSMfe#<E>:5fe 
H + -a- n V-oifefefi 6-0 H D AmmcomMcO S Ni:iJ#4tf, l©i 
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l±> DA«?*fc7? h^#l*]^^tl^ tL7tED27y^#^ 

? *Lfc&ft#|H|n|;* -r n K^t v K~ Vn ><7)Jp.|n|,JB» & £ <^ t> fiz 

l^^-Otfidner H.)£, (1992) -<>^9>K v> - ± )V J 7 s 

^ >>CN Engl. D. Med 327:1556-1563; ij > > 7 7 ;v CLi ndvall , 0.)£, (199 
4) Ann Neurol. 35:172-180) t{±V>x_, **0#f(KM1-& G> <7>IEi?|&r6* 
±<Offl& 

4 T*4 0 S&fi^fiff&ti, tf-fc-fV F~V~ny<7)30iTig/kg/g{j;^fjf 
M-<^^*S*4*«, — 15mg/kg/Hcr) «fc Vjffi^fflS (±*g*SS ^lS#fB>t^7C 

^ y (Patino, P.)t> (1992) Soc. Neurosci. Abstr. 18C1-2):59 G 

tCb^^t?P>T, nm^8M(DC yAifei^C yAfP©R*T7>7x^ 

^RLSr^ofco "Cli, #C yA^fi^ffitfr^^^HI Affile H 

tL^colS^fi, C y A©MWJT-ey7f ||M-«fr©i±ffi+'C^IM^ 

u 7V7xn ^^t4^>ia^it^i^LT^int4^fgiam^^-r 
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Z>C yAOM#PiW»ffS:RBftti<, C y A^-C<75^tS>t J±> #C yAJ£KJfc 

#lfi £ *L£ T H + ~ ^ - n y <£>lfc ff McDfSJ* t O M OffllHO 
co €^ ft *3 J: ^80- lOOflco - a - n y <r>m 

OBJlBOlIlllKifcg-C** i fc5&*iflSS*LTV»4 (>- a 3 y h (Schmidt R.H.) 

(1982) J. Neurochem. 38:737-748; ]- CSchmidt, R.H.) (1983) A 
eta. Physiol .Scand. Suppl. 552:19-28) 0 

BELfco fcf-flfliftfc:, C yA#M57 h "Ceo <r>jz&m*'b 3 <. - 

m&fcffiffigm<z>fc#>K, ce3 5) ^^^m^siffs (lge) ( 

Pakzaban, P.#, (1993) Exp. Brain Res. 9 7 : 
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13-2 2) £#h*u ^^amn^m<Dtz«bK, mm^m (E25) 
7'j-?)A>n ¥i ( h b 

ss ; s i gma) £-^a,-c^&^ h v m^&Ltz 0 m&it&vWiMtgmRKoffl 

y-)VLtz 0 ZHh(nmmW\}i>k, HBSS (Sigma) tlralWO. 5% 

> 'J . 5 3 raMEDTAf 3 7 "C^ 1 0 frm^ >^^^-Rt„ t 

- )V \£ ^ y h<D3u*mLXm*?fr Kffim L tz o ^#JR £ T y" 'J v > * 

|^#i£*tWlWS^ £ * H , Neuro-C igito* # U - D - U v > (10 
0 ju g ml" 1 ) -C3 0 L/; * - f 9 ^ ±« L «^^t L 

o N e u r o - Ci£i& (Coon, H. G. # ( (1989) P r o c . Nat 
1. Acad. Sc i . USA 86 : 1703-1707 K £ frfcJgf 
j&comsE) &W£%Lt LTK a i g h n' s ffiEH am' sF12t, JilT 
<7>#R>Lt>ftfc*t#BK 15//g mr'najvt^l, 0. 2 5% 

ff? VJfiLfflN 6. 25^g mr 1 ^yi , J> 1 6. 25^g ml _1 b9>X 
7zTa 6. 25// g ml'^^V^f, 1. 2 5mg mr^yMTJV 
7*5 y (BSA) , 5. 3 5 ,« g ml" 1 ^- 30pg m 1 ~ 1 ^- n ^-y 

> (T3) > 3. 7ng m 1 " 1 1: Kna;vf v*y, lOng m 1 _1 V ^ h ^ ^ 

lOng ml _1 Gly-His-Lys (JfffflflSJSgH^) ,0.1// 
g m 1 "^SLJSftH^ (E G F) , 5 0 ^ g ml " 1 <y ^T^Hfcfflffi% (B P E 
) fc-CSISELfco BPEIi, Neiffenegger (Woodland, C 
al if ornia) ^?>l 

fi , Sigma Chemical Co. if* h l#A L 0 
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fbtemm t ^ t tz \t msti&it<r> tz t> k am.? & n k , * mtgm l £ 0 

lfefe^>fc*^, fflJB&SrJEMVv"? Aa^nv 1 ? ^7 'J -<£>D u 1 b e c c o ' 
s PBS (D - P B S) +4 %^y*JVA7JVft 3 7 t"C' 1 5 

IfiHfc, iA^t^tltS C D - 4 4»n->BAT 3 lAliVMRD 
> Inc. (Pul 1 ma ru Washington) ^filAL, CD4 4 1: 
tt-TZ>*? v-l-^ypi&^mjhfakm^fc (^n->io-14, Diacr 
i n . Inc. Char lestown. Massachusetts^ 1 ^ 
t^-GFAP*S i gmai^IAU: 0 ; ? u - -T fr^- if y ? h-fel/ 
v- Kinl# (Ga 1C) £ B o e h r i nger Mannhe i mi^ltA 
tfco 7y70-kD"^-U7-f7^>f (NF7 0) ?u-± 
^jLifc^fc Biodes ign (Kennenbunkport> Maine) 

fc-Y^-^^^ifi:#*C appel (Durham. North Carol 
i n a ) <bf#A L, Vectastain Elite ABC^J^^v 1 ?' 
-t'^-; f (Vector Lataorator i e s . Bur 1 ingame 
.California) *&&m&ft^m&<7)?ztt>Km^fz 0 

nmm&cotz&Km&Ltzb^ (±m) tm^n-^m 

v>t, f^mm^m (E25) ^^mmi'^l^o mmmR^mm^A^ 
<omm<ottz\tmm^^ctzm^<o^mmR^mmmnm^mm^WM^^tz 

tbK, 7n*^f«Dltt (n = 2 1) ttcitrpM (n=9) SB#OV>1* 

<7)ift*#jisiEii»f?»jsa^-f ^fcr^T'ji/ofci&fc, 3 

0 0 - 3 5 0 g0li«iIL/:i7<9S prague-Dawl ey77f ( 
Charles River Laboratories) ^$.(D— MM 1ft 
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a b a n , P . (1993) Exp. Brain Res . 9 7:13-2 

2 0 mm%£.C?z7 y h (n=5 0) K, ^JJSWfli Km LTj^frrffiS££ *Lfc 
(Pakzaban, P. # (1993) Exp. Brain Res . 9 7 : 
13-22 ;Deacon, T. W. # (1994) Brain Res . 6 6 
81211-219) J: ? K L G E*^H» LfciK*#<BUife/R«Tft (ffi!£#JR, 
^>f ? n 'J y h 19 5 0 - 7 5 x 1 0 3 #ffll£) B^K^M^ifK^ 

ffiLfco ~m<D^ffiK&^X, (E3 5) [S*<?)LGE« 

»M7'7 h hB&foK&Ul,fc ( 2 - 3 fjL 1 ; ^T(OSjt)^joV^T 1 5 

0 x 1 0 3 co|tlHS^») o 

8 0 E<0^tS £ Htz *7 y hit, lffi K y^nx*"'J>A ( C s A . 1 0 m g 
k g" 1 I L i 1 1 y Inc. Indianapolis, Indiana) 

Atv>f ~>>\ 2 0 — 4 0 m g kg" 1 ; Sandoz Pharmaceut 

1 c a 1 s , E a s t Hanov 

e r , N e w Jersey) ^^-Lhfltz 0 #ffiHfr C, ^XCo$j)^j^^.—co&, 
TMS^>^^®^-fe7 r (^7'J>, 1 0 m g kg" 1 ; L i 1 1 y 

Inc., Indianapolis, Indiana) "C^S -f-^f^, 
-Tft (2 5 0 m g 1 _1 ) ^^-r h?t-f * V > - 

HSfclJ 2 0 - 4 0 mg kg" 1 . Up j o h n , Kalamazoo, Mi c 
hi ga n) *-^x.fc 0 C s A £>J6Mi ^iflLvf l"*/l>*ffl|jNe>;& ib fc, (it$LR# 

Damon Laborator i e s , Wes t w o o d , Massachu 
setts) i:UC s A V^OVayWi^tz #>K& Ltz 0 mM^UBMRV** 
YWiVyl&M^m^ft^tzibK, Mtl^vai 5%BK, ±X<Dm^}^ 4 %r« 

#,&&te&<OfclbK^ 7t'y>-^f>-^W^y7-b*S (Vector 
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Laboratories) £ ffl Wc Q ffltJ'IMJt ^PBSt5 0%<D* ? y 
-JV&^"3 %^iim^b7X^-e2 0 MtML> P B S 4 1 ~C 3 @ |s\ PBS 
* 1 0 %<r>JE1%WMm (NHS) ^^6 0 5*W-f h L. ^©1, 

—ffi1Wf^>*^^-i/ay^yyT-lt, PBS+Cl :2, ooo-c^fx 
?tifc/^CD 4 4 (^n-^i 0-14) ^^mi--£> Ttfec^^y ? n-^-jv^ 
PBS^l %c?5B S A, 1 %c?5NH S . RZf 0 . 1 r i t o n X- 1 

0 0 K 1 : 4 0 3tifc70-kD-a-n7-f?^>h (NF7 0) 

m-rs^a6^^y ^ n-^;v^#, l : 2 5 0 ^#^3 thtz 

n-/>tFn^y7-^f (TH> Pel-Freez. Rogers. Arka 
nsas) ???i^ftofc, PBStlO fr<0-t~t iatl t 5%NHS4'l 0 5> 
(7) 2 tH^gfe«> P B S + 2 %<7)NH S >^ 1 : 2 0 0 K#3R LfeJS^'S: tf # f- > 
•fhH^fct-fr (5? h Lfc, Vector Laboratories) 
fr^tST6 0-9 O^M^V^a^-Mfco #tfc, Z-ft-hvytyft* PBSt 
-e3@^?f-L, PBS*7t*y>-«f>IM (Vectastain A 
BS Kit ELITE. Vector Laboratories) ^iS. 

-C6 0-9 oftm-( y*^-<- b Ltco p b sw h 'J ^»IWt^-c+^ff 

h U y.^ffi^m7X+ 0.04 %<DMffli / lk7k : MRV ! 0 . 0 5 %<D 3 , 3 
' ->75^>yv> (DAB. S i gma) ^T^/t^^fe Lfco 

^D^t'^f ^tz 0 CD 4 4ltfNF 7 0gL#Ji^^ffl»Kft#Lfed«, 5 y M&li 

^fco &liiriBJ£3*Lfc (Pakzaban, P. I, (1993) Exp. Br 
a i n Res . 97 : 13-22;Asher. R. ^ (1992) Exp. 
Cell Res . 2 0 3 : 8 0 - 9 0 : G i r g r a h, N. I, (1991 
) J. Neuropath, exp. Neurol . 501779-792) X 
C D 4 4SffNF 7 0 ^f^Kt^«ttiliRX0 f -a-n>O'7- 
t LTfflv^Co (Zeiss Axioplan) . (Pan 
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a s o n i c WV -CD). S^lt^^rA (Adobe Pho tosh 
op 2. 5V7f^x TTk&M a c intoshy 

i&fco tt^^^fS-^tt^^^fiflft^^fe^, if, Vector VIP| 
(#SK 4 6 0 0 ) tM?^a-CD4 4K#Wfr^^>^f^^ 

h Lfct, D ABlS t*tfil*V ectastatin (Kit ELITE 
> Vector Laboratories) t <DjtkM&1fclf> »fe<£>Ri&£fifc 

^ o 

fit*It £ V> T , f| & S (1-15*^) TWfl&^M O^ftfifcfi * Mfx L 
fco f**B1& 1 * £ N F 7 0 * Wl^&tfC D 4 4 + **&B**i*«*;* K 
WXfX^tzo 2^V^L4A|f-eC, ^fEH^^^C D 4 4 **$&IStf$l?>J&S 
^Tcr>*^ h ?>fMtfil»i£ < (tract) fcfc^Ttl&SfL, 

fLT, NF 7 0 + 4 fc, aEtfv©** boWKoSSJl^a 

cosf^-e, cd 4 4 + mmmmmmmmm>f&< (t r 

act) Kte^xmmztl, -?■ L T C D 4 4 + «*f Jiffrfftf- 

t)8mmi"Ci:|IS3*Lft e £<E>fiPr^ NF7 O f ftfU^:, ^filHM 
JS^Lfc*^ hcoSSHJ^ (tract) ^TO^Stli^M^^v^Tii^^tt 
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tt?i^^i-/> 0 -^r > V ym(OW}^}^r^^m^tz 0 Aguayo, A. J. # ( 
1 9 8 4 ) Neurosci. Lett . 45 : 53-58 ;Brundi n, 
P . # ( 1 9 8 5) Brain Res . 33i:251-259 0 1 & 

^L6*^t, ^<7)^|Ff^^V^T, ^VM (ffic0 2 5 0 (E 2 5) ) S^co 

a tz o v m ^tt >t ^ e> <d c d 4 4 + nmmmn&fr $> <r> mw$&& a . * * > ^ 

<aj«MR }-cD«it#« (tracts) l^iL^o VM^f(>t 
©NF7 O^fe^fflV^T, h c^llMM^^ K-/^ 

(tracts) I*] 

tracts) KRSjgStLfco 
VMS*^#fgM-{±> fny>tFn^y7-€ (TH + ) ^^"T^^^iaM 

K£*) mm $ frtz «t $ n > <&v^*u^ ^5-10%) ok^?^ 
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(urn, ttzimm#)wfn.fr<Dm.mn i gr a i£t) fi> 
<D#mmm$i<D w as k s & *i £<, *i» k at £ v m^ii«<?)^^(: & it 

*i£> (iv^fcfcM&Jl^ttfc: tftXLS:^ fco 
SB**, (tract) fc*sv>Ti£&Lt: 

CD 4 4 + #M$l*f fiv^o^ if¥^r<^f¥*^**^iSv^^?So*#^^tt 
it*t^LT*X hO^THFWiigl? (tracts) £¥fr LTfl^T^^/^fti^ 

#«^£^^iA* j s^T(7)S®»* (tract) keh-cje^^ mrnmm 
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j&>o"Cv>*<Z>a*j|£>;K,fco itL^cONF 7 0 + MfA. ^jE^SS? 

SSfcfrfflfc^ffi LTV>£ft&0#8Mttilt*Mife (tract) l*Jfc fc*i* 0 en 
topenduncula r^S^Jftffi^^J* (p£S«<7>S < O) fci3V> 
HC/^-S'j&'tt&Stlfco NF 7 0 + |ft^«|f^\ C D 4 4 + #^HIi 



&tih 5-y hx>^>f>^7- (ent openduncu 1 ar) ^ Kfe 

m&i±, m^m>fmKi3\iz>&nmi& (tract) kbbses^&o na^ti 
mmm^M^M.htitzo m^^v-f—m^it, isstw^Hatw 

MAU: 0 CD 4 4 4 #Wi^)NF 7 0 + «*f Hf&o "C&glf ffil&Kffitf 

?t tt ft t> , i tL & »4 i co tiRe u fflL&mMmmM * a* a ^ o & 0 

£SIfc£>l!$&l$fc: 2 0 0 - 2 5 0 g<7>MA<D 3 2 E <7) S p r a g u e D 

awl ey77h (Charles River Laboratories, 
W i 1 m i n g t o n , MA) * Z.<7>m$ZKm^tz 0 1 2 BtHflCDlJMJSffi^T-e 

prague-Dawley5?h^fe, (SII (CRL) 12- 14mm, 
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13-14 H?)ffiMWtHi$^ ; C h a r 1 e 

s River Laboratories Kit) iMSZHtc) 1 4 %<r>y y h 
H&^B*fl5t«5^fc 0 ifLfc'J >»ttflff£:£;dc (PBS) *4 Ofe<Dfem~C^ # 
Jte^*^&S#3iJBli»*WfflIt-»«lLfco Turfts School of 
Veterinary Medicine (Grafton^MA) "C^fM^^ 
£«E5*e>:&8;fct£ojfc£ife*Ee>8U glC^I^MSLTi^Yo r k s 
hire^J^fe (CRL37mm, 38-39 0<OttIffl|t|#? *l*>) 8 
E^T^J^B*^*) BfcV»fc<> ££«f^^I£ (Diacrin. Inc. „ Ch 
a r 1 e s t o w n . MA) ^^-'gfc-y (horns) £?Jc±-€SSA,/i 0 #Cfc 

7 7 >3tO f ^^JBli»*. MM L ^ >" ^ J*. ^PW^?!^ (HBS S ; S i gma 
Chemical CO. , St. Louis, MO) tWcBU* fc&i&fco 9 
y h<7)#«^0. 1 % HJ y>->^3 7*C-C 2 OfrM-f h Lfco 7* 

(DBM* 0 . 5 % f 'J t/V >&^D Nase(80Kunitz units/ 
ml) ff 3 O^W-^ h Lfco #tfc, S»HB S S "C 3 0 

« < WfU L o T * V S J y * V y ? A gf&ffi ( B r u n d i n > 

P . # ( 1 9 8 5) Brain Res . 3 3 1 :2 5 1 - 2 5 9) K±>) fflOSg 
hlffll£^£^Jt/%^i«(i, ^flffl9 7%RZf3 0,0 0 0 Ifflflfr 

o o om%&//u i t&o£o 

Omg/kg) 210* T h n > (0. lmg/kg) <r>M$kWk, ^ > b tT 
^- ;V^^ (6 5mg/k g) <r>yc\ #77^Kopf77 V 
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-A (IB 1-3. 3) ±fcJR-fr, M^Wm^iloTjE^^^^ff^Tto 
m^m-lfvfrh A P + 0 . 5. L-2. 4 tMS^tLTt^S-e^ #®5*£aMtrt: 
o -<7>#07t£i§LT, 7K¥ffi^^l 0° ^^Jt-ei^^^fnI^&X^d3i^o^ 
o 5 fx 1 <7?H a m i 1 to nftA#££fflv>T, fell: (W^f)IJSLT) 1 0 
mm7k¥^fSA2-^ It 5 1 <D V > MMW^tK, pH7. 4 (PBS) *1 
0 0mM©^7 'J> (500nmo 1 es) (Schwar tz> R. #p 

( 1 9 8 3 ) Science 219 1316-319) L7to - tLf><7) 

(0 1 8A#I) o #g5ftt2^:fcfcot 1 fi l^;r/«S*ftAL 

m^mmm^^'to H 1 8 Afi, Paxino sSWa t s o n ( (19 8 
6) The Rat Brain in Stereotaxic Coord 
inates. San Diego. Academic Press) coMM^k 

o &ASIMfc£^1vh3 Iff&^I^Itv^to mi 8B(i, 
fll^ffi^ s paring. TK$>2>m.4kfc<7>mffi<Dtt.4?, S^ISt^^/^LT 

mmik8*n) o lai sea, film 

fi|W|DliRi-ei£7C$tL, [II 1 8 CK&tf&MRBte 5 0 0 ^m^To 

m mwrnM & ^ t> k m v> £ <n t m cm t> m s <z> £ ^ffl # % ^ tz t> 
3. 5^1 <Dit%^y vsLgmmm (ftioo, o o om) ?m» 

4HIC, 9E«?7 htl^i:J:^:4^ 1 ©M^»!ftM- (#&9 0, 0 0 0 
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^nx^'J >A (C s A : 1 Omg/k g s. c. ;Sandoz Phar 
maceuticals.East Hanover. NJ) <D ft 0 <D ft X K £ 

^oD^co^a *> 7 E£ 3 llltf L, * LT 5 E£ 3 4aif8Lfc 0 
^ > h If ^ - JVJ|^TT\ 2 5 0 ml GO^'n/n 0 'J >^7JP^I^7jC ( 0 . 9 % 
^J^tK+O. 1%<?)^/n° i ;>) -C^T2 0 0 m 1 <D P B S + 4 %<?V^*;Vi* 
T^-r^F (PFA) #»1^4>IiftM£fr o fc G ±T<DM%8fr hW\ 

PBSt4%©PFAC4t;^-C-^i£L^ £ti(b£PB 
S + 3 0 %cOv aM^^^tt&^flf^m: i^SfcHLfco MLTV^ ^ 

xbK, Genser-Jensen> F. A. RUB 1 ackstad, T. W 
. (19 7 1) Z. Zel lforsch 114:460-481(7) H =t 
•9, %rW\frh<r>— m~ T^tr^;V3 'J yj^XT v - -tf (AChE) lllt'fh^fi 1 ^ 

tf'J i )AA^77-, pH5. 0, 0. lmMxf^nAyy, 4mM37ft 
T-t^^^-^a y 16mM^'Jy7, ItFgmMflSffl^^^-f 

«^7jC-C-$"T t\ 1 0 % 7 i 'J y7 7{kA 'J ^ A ff-C 9 0 U St^l 

@7jc^-e^^L> 0. 5%Ifttf'J')A[; 3 0 - 4 0#inU:o 
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f^i&l!iW«Jji<7)v-*— Cifea^n-^^ t Kn^->^--tf (TH) ttLTM 

D4 4) <D-??m, y*?M.vtm&^w&mmB±fcM>tbti%>Wk? 

y^#^^^-*--cabS *?Z/~ cL~uy j ? * y h (NF7 0) -e&&<> 
Ttfv>- tf^^^-^;v^^^^--tfffi (Vectastatin ABC 
Kit ELITE; Vec t or Labs, Burl ingame,CA 

) £ffi\^T, fel!aaiBfe^*ffofc 0 i?|M)t^PBS^5 o 

B S ft 1 1 0 % <^ IE It ^n^*^ jfo.fi (NB S ; CD 4 7 OifefefcW: 

jE^vjfiLff THIfefe^lijE'Sr^^rJflLlS fcffl^fco ) ^6 OS-M^v 

Ltz 0 : Oi?K Cffi t i-K#St?V > a ^ - y 3 7 ;t 7 7 r - l± > PBS 
fpK 1:2 0 0 0 HJftJRS CD44 (?n->l 0-1 4 ; D i a c r 

i n , Char 1 es town, MA) CM Lt^> ^ ^Tffc h Hfz^e J ? u- 
±n>$vfo, PBS*l%«^yJtff7JV7 9 5 1%CNBS, JVO. 1 %0 
Tr i ton X-100+tl :40 t~*fX£ flfcNF 7 0 (B i o d e s i 
g n, Kennebunkport, ME) ^^ffil"^ |:v >7 X *-Cffs *L 
fcty^n-tW, I^P B S * 2 %C0^^JflLft 7JV7'^ >, 1%«NBS 
, RXf 0 . l%(OTr i ton X-100+C 1 : 5 0 0 KiftJR £ ft T H ( 
Pe 1— Freeze Bio 1 ogical s , Rogers, AK) frtfklij 
■T&izisbK Wr*fip"Cftbtifc>ti y 9 v-1~M%fefrhtz%> Q PBSttl 0£- 
5%NBS^10M2BffiilHfcft, 2 96 NBS4 1 
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Kl : 2 0 0i:tf Lf; (CD 4 4S^NF 7 0 CMLTtfeL/c^l^LT 

T(4) e^^y<bL^^^^^^ri:#^-e^o>t^^^-e6 o^w^^^f^^- 
^-^•>^#^^^ra-e9 oftm-i ^i^- h L£ 0 pb s&^h 'J ^lit 

t^7jC (TBS) rp-e-tfrK-r-t^fzfe, W^TBS^O. 0 4 %<7)SSHh7jC* 
S^O. 0 5%<7)3, 3' -y7?M>yy> (DAB;Sigma, St. 
Louis, MO) f^-elfe^LL^o 

ft7HtC, |Wtfl#fiI:/n b a)ls<7>Mm (n=ll) £fi*S£K^t, Fast 
Blue (3 %WM ; S i g m a , St. Louis, MO) SWluor 
o — Gold (2. 5 ;Fluorochrome, Englewood 

, CA) (do. 5^ l f±Ali^, &UZtifc&MtmzW<oB&fo%LV l jzMMW 
K % fl^tl^- x_ tz o |W| CflJ ® ^<^|f <75 «i*t K X Z> M o fcttift £ ^ & tz t> 

mx\t, frttm^m^&^m^ mmmiL^msb^i-^ tz 0 mx^MR^n 

JS(4J^T^)^fil9 "C*&o IH:£#^<7>F a s t B 1 u e <7>&;U4, ^itffi^ 6 
5° ^Sf7'l'^?)}^ L : + 5 . 0 mm, A P : 0 , V : - 9 . 0 mm t If 

titzizmv-fT-otzo xmmm^<DF uoro-Goi d^t±A(4, mum 

25^3 0° <T)ft^7*U?^frh L : + 3 . 0 mm, A P : - 6 . 0 mm, V : 
- 9 . 5 mm t Mfe 2 tlitfiLWFff -o fco 

#M) o # < ^^^^v^t, ait^ cffl^i^#cr)^ii^^is^»^ t tz 
la^ofco ^tt{4, iMiLt^^y >j ym^mtu Rv/ttzimm* 
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mm^m^^-to mi 9 en, ^HM-a^*^ > K*»ta^^te«*io*iH 

#*HJ3&^aBJB&#<^iifT'f4^fflfe*^i"o Hll 9A — 1 9 C (i, |WJ CjR|Rfc$£:*:3 *i 
> A £ frt & HR§ it 2 5 0 //m^to IS 1 9DliJ: «3 *U 

Wi:$oT^fcof; 0 -y^^feLfc^JM-fi, IE^^&W^#m6ti^^S 

M-M^mmzx^mw^^hfi^ (mi 8 cavi 9 a#m) 0 -a^ngiii 

A C h E«|f^Jg{i:> J^H^*4*X h£>&Hfc:*3tj-& «t ^fBJtM^Tfr 
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&WKi$^X5Lhtitzmn¥ii^ WC|iA?ti;tFa s t B 1 u eS^ 
iISiPi:ftA?tLfcF 1 u o r o-Go 1 d frh <D~ * - n ><D&%x&$ftemftt 
it, [w[fl^fI>tt*I^ff^L^^o^o 



MU LT^to * * h IMt^ P> ti o § 19 t ES!f $ *u 4 - a - n > 

Wjfeffl'b^Lfco Ac hEOTHli^M^ ^Lt^^y^StDtH^ 

itV>j&«£>^fc 0 120A-20Flt 7^ ^I^ItM"^ t ©lit S 

$-^Ltv^-7XJi/MLfc7 -7 Hioo/^^i/^ j. - (para 

saggital view), IfetfH 7 0k D— uy 4 y * y b (NF 7 
0) ^ffl^T7^if CMLT (120B-20D) SffCD4 4iffiMCf 

i-a*L#*fflv>T^^S^ttii«SttJStK*tL*r (EI20E-20F) ffiwuft 

ffiltcofiS^^-To Hi 2 0B it, m$ffitiL<DT<DMm (c c) i:gALT^4N 

F7 omkcorrmmmm £^-r 0 ia2oct±, mmtmzmv* 
7s b^^^^ea+coNF 7 0 m&wfewntt (^m z^-to 02ODii 

^>NF7 0 »<7)^^#ffi>tW^ ($cEp) ^^"To H 2 0E(t Hgeol^JVC 

IIM-^W^fi, ioi/^fSfe*L4^ofco IS2 0Ffi, ^^it^i^^^-ei*] 
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&l*|-cc D 4 4 m&wM.tfM&WmB.&yF'to Sfta^DMR-eti^v^ 02 0 
B, 2 0 D, 0 F»-*»t4*6^<ftJ4, 5 0//ra^t o 02 00^20 

NF-7 0^M14^Sc?< fc, Wl±Kt-ft*«lft^C 

^l^tlTV^; (12 0A#i) o «9 ^JKtOttl?**, »|^?)5mmi-C 
h^flM^gMtS^fe^ii^It^i^oTV^ (02 0 B 

^JlfllfcJifafc JlfcfrSr^ofc (02 0C) 0 ZtLt-><Dffl&m<D9*fe<D—o<D*. 

(IS 2 0 D ) o £*Hb<£>#^f;J\ < t t 1 0 mmt*^ i:DE# £ *l&Jg^?> 
mVtfemm&V>ffl*) V>j&® *) V>B&* fc 0 antJV (col 1 o s a 1 ) 

ftM9fcKt3\t*TlskffiB&Z1nt: ( I s a c s o n, 0. JSlV S o f r o n e i w 
> M. V. ( 1 9 9 2 ) Exp. Neurol . 117:151-175) & *) 

02 1 a - 2 1 Bii> feKvuftfrtD^y v<omcu<oizm&M (M 2 

1A) RVtfiLttm^Mm (B2 IB) ^i6LTl^NF7 0lr'l4<7)-7^#|I>t 
W^(7)/^^^-v^;v (parasaggi tal) ^Jt£^1-o 02 1 A 

R#jm2 5 0 ^m$r^1-o 02 1B(±, ^I*^ £ RMW^>Ii^^«ORM«^S:® 
oJKS&tt, ;fc (MI) frhfi (J%«) KIrJWcK& w-^ LTliit^ 
if * - (CD-4 4) SrfflWT. 
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&JB0&fefi, # < OffiNH*.* b SM^M (tracts) KfcV^T^fiqt LTV>£ 

(tracts) i:¥fTi:fS]l (HI 2 OF) , fLt»il 
T&<$Z&Lti<Oib % M>htitz (13 2 0E) o 

JUiucdW^ ([Neural Grafting in the Mamm 
alian CMSJ (Bjorklund,A. S t e n e v i , U . , e d 
s. , Amst e r d am. El sevi er) tODas, G. D. (198 
5) [Development of Neocortical Transp 
lantsj 10 1-12 31, ;Gonzalez,M. F. #(1988) 
Exp. Neurol . 9 9: 1 5 4 - 1 6 5 ; So a r e s, H. S <^M c I 
n t o s h , T. K. (1991) J. Neural. Transplant. 
& P 1 a s t . 2:207-220, Grabowski, M. f (1992 
) Exp. Neurol . 116 : 105-121 ; I s a c s o n , O. RZf 
Sofroniew, M. V. (1992) Exp. Neurol . 117:1 
5 1-17 5) fc— SfcL-fco AC hEMft^'THMW^ia *)m&K7F 

, Jilmr^W^E (Gonzalez, M. F. #(1988) Exp. Neuro 
J_. 9 9 : 1 5 4 - 1 6 5 : I sac son, O. RW S ofroni ew, M 
. V . ( 1 9 9 2) Exp. Neurol . 117:151-175) t — gCf 

co^(4, it^MiTfOTi:*^M^ M^mW^^TIS^Ol$TO 



(123) 10-508487 

J^SWM-^ ^j£®Mil~»^U 6H« (tracts) SrjHx.T# 
?>\ ^LT^lTtt^*^ M$$t#^ (tracts) fti:#tftv»4^ 

mKKMLXltXMm^ZtltiZ t ( I s a c s o n, O. o f r o n i e 

w, M. V. ( 1 9 9 2 ) Exp. Neurol . 117: 151-175) K 

*l e> a * co^ttM- (4 , jtejeis i*i ^iw»tiif k *i m -r & arm 

^3&^<^Ii^£lt&#f^l*If:i:> <£ < IE#3 ttTv>& (Dodd, J. 31 V 
JesselUT. M. (1988) 

Science 2 4 2 : 6 9 2 - 6 9 9 ; S i lver, J. f ( 1 9 9 3 ) 
J. Comp. Neuro 1 . 3 2 8 : 4 1 5 -4 3 6 ; S t e i nd 1 e r, 
D . A . # ( 1 9 9 3 ) Ann. Rev. Neurosci . 1 6 : 4 4 5 -4 

5 6) o wwm^R^nmwmm^n^t^^MmmMmm^K^tfi^^ 
-e. ztih^mM (tracts) ^mmwmmmm<r>$L&\±, zox^n 

ScmlW 7 ^, 10m 1^)0. 8 5 iS^ Lfco , 

tOl^** 15ml Ri^fC7>ft^ ^>^?)»3S^ILTU)o < 
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^'J 9 m 1 OEPS-Cinx.^^ +^t-ii^i-*o i©MI)^5M»t 

■f"C*4 ; B^m^JK 3SfK/hSI, *^'j>, RO'ifcjRISj) o liSW£fflv> 

10 f M^iLtf£tg<l^^o h U * n 

J: *)mfr#>hti2>o 

77'J fclNHf >WMU (V E R 0) , Am erican Type Cult 
ure Collection MffiM, (ATCC CCL81) , K bK^Hf 
m$fe#B%&, (MRC-5) , American Type Culture 
C o 1 1 e c t i o nlfflJM, (ATCC CCL171) , 7*?WM, (P K 
— 15) > American Type Culture Col lectio 
nfflJ§&*^ (ATCC CRL33), ?9WJti&?k, (ST) , Am e r i c 
an Type Culture Collectio nfflMc. (ATCC_ 
C R L 1 7 4 6 ) 

^v'l^JflLft, DM EM, >1 0, OOOunits /m U * h V 
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7° Y *s> 1 0 m g /m 1 . 9 U */ > 5 0 m g/m 1 > ^JV^e y b^JflL 

) , Ittn^/hn-jV : VERO&tnflRC-SlfflJ&llWfcLjfctfy*^ ? 
Xia, (ATCC VR-1 9 2) S 

TJ^mv -i Edraonstonft, (ATCC VR-24) , PK-1 

Ttt I 7/^ > 7^x>fA|, (ATCC VR-99) , 
;VjK")^;V^, (ATCC VR-742) , "7** ^{Sjg-e § £ Bfl^fc (A 
TCC VR-743) 0 US : l&MJ$#ffl 'f^^a^^-, jfi*fcffi$K^ £ 

7>*fom-$-Z>Z.kV>~C%Z>nWfa (VERO.MRC-5, PK-15MST 
) t^^iltJI^) ClV^iH^i^o Diagnostic V 
i r o 1 o gy, 1 9 8 2 (Yale University P r e s s > N 
ew Haven, CT^ 1982) +©Hsu i ng, G. D. , TPoin 
ts to Consider in the Characterizati 
on of Cell Lines Used to Produce Bio 
1 o g i c a 1 s J o 

&mm®i(Dtf 37 7 7s^ (T2 5) fc\ >Pt£ (Hlrnl <Z>t*ifc» 4 

& ®®-e § £ o Rltt ^nn-j^-fM^ 3 "7 v * 3 ^flf 

&o ©.OTPS^, «Mftfl-#*$t«9l&#, ^T<7)79^rr^ 3 5 - 3 7 tT2 1 

air/^a^-itSo ^>r ;vxfejic7)iHS^ j i«^ (cpe) oj£®fciwL 

T, -aWiafc < fc & 3 Hl^T^^^^nr^ig^-r^o 7^V7CPE^ 
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lW*tf£, 3 5 - 3 7*C"C^ft < t^) 1 4 HK-< >t&o ±X<D7 

C2-8 TD&O 5 3 5 - 3 7 tJ-tN <b 7 9 * 3 * ^ ^ A/^<OJflL7ft!ft*f 

(HAd) ClLm^ttSo 
2 1 Bll', C P EA s K*e>*L>SrV»»#, #7 9^3 3&^<^>±ffO— SBSrflRlJ 
, tKyh, ^JK JkXf-V > V <7)3fc]M£ffl^T 2 - 8 VRU '3 

5-3 7tT\ ^-f JV-X«9#JfiL3t#l^fc (HA) i:|Lt»^» 0 <^;v.Xgd|W| 
^metJ^^'f ;V^<?)«tWf (CPE) Xtf'HA HAd«^^*»t 

o -T^^*>> *ffi2 1 a ><9H8, < t ii 3 0, 

MCPE UBI LT^t(7)MWtSo -< a JR 
<9 ft U <H40x co^^^fflv^TM-ia^^^^fflv^TlS^-rSo 1 0 0 
x $ tz\$ 2 0 0 xf£5££5t£J£ LT1V^ 0 lEMSM^T, ^ C P E 

v> a> & £ *> *t * »£\ * fc ii v» j^a * t£f£t/ -c & M we <o 

L- 8 0 lCt^#t^o 
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a d £^-ri§^ -e^it^ti^-f )i<xm^<7rfffeKm LTittt#x.f>^ 0 
mm 

V vIMBiflL* (FCS) , DMEM, ^^y'J>10, OOOuni ts /m 
U XM/^f^^>l Omg /m U r>^^^>5 0mg /m U T2 
5|a^J§#-7 9^3, JWflW*^^ (5%C 0 2 , 3 7 t) 

&K\±5 %FCS^, MtFK 5 0 0 ml <DigMm tz V) 5 . 0ml <75^~->>; 

* h S/f&tfO . 5ml <D?y -yy ^JDxlS i «fc ») , i^ifc 

^IftSo T 2 5 ffiltPgilffl 7 9 

tL, fflM8 Oi^Ll 0 0%il^tSi-e, 3 7t, 5%COiT-f>^a 
^ht£o*t, :ti^75^3|:^W (QCP2 5) Sr^fi-T&o 
D. JflL?K!St* (HAd) &<»lft»|| (HA) ^^^mtiSifcfcffl^fcafcjfo. 
It ( r b c ) ffi«?£<Z>il» 

'J (PBS) , pH7. 2, W-^ii^h?^!!, 

if, 15ifcl45 0mL <7>*JM j£'k#S 

ig*<7)#jflL^ ( r b c ) £^ > y ? mffi.fr hU&o #b 1 0 0 0 x gtl 0^ 
Mtf>$frkfr8tK «t «9 , £*i£j?)#JfiL3t£P B S-C3 m$c&-t&<, tktbtz^mt 
<r>& 1 KM LTP B S £ 9 <O§0^-CiDx.S £ HJ: *U 10 
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o :«10%rbc mmWi^, — MfflVAT<VM 2 - 8 X2XUlf~t& 0 1 0 % r b 
c WMm<?y& 1 KM LTPBS^l 9 <vm&XMz-& itKiH. 5%rbc 
MM£P@1-&o #0^^<7)ifri^ frtv^o. 5%r b cMM£M1-& 

(ha) mm 

1"^ & 0 Hsuing, G. D. (1982) Diagnost ic 
Virology (Yale University Press, New H 

aven, CT) ; S t i t e s , Dani el PRlfT err, Abba 

L (1991), Basic a 

n d Clinical Immunology (Appleton & La 
n g e , East N o r w a 1 k > CT) 0 

mkm xmm l^vero »t, mrc-5«7^3, k& a y 

y n~)]s<D y?x^frh<D±m > U v^M^A^tR (PBS) , P H7. 2, * 
;V^e y h #JfiJt (GPRBC) , PBStO. 5 -7f'J ^ifiLJlt ( 

CRBC) , PBS^O. 5%<DMMm. -7?yfcMM (MRBC) , PBS^O 

&RXf&te*y h n- ;v<^*«#^> ^W^LT-^, *r>:/JV£H£>& 
Lfc#77^3^f>^ (ttlral (DigmW.*^ , -7°- JVi" 

o -m.com K^y7°fr&^%m\\?L2>fcjh^<DM (mim^m^mmm^Km-r 
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^<7) ^ HP^'ttn > b n- yf^m (buttons) 

§&^-e, —|fl <7)^^ 2 - 8*0-^^ >^ra^-htSo $J 3 0 - 6 0 5><7> 9 "fc 



3 7 "C-tM >3r.x^- ft^ 0 

(B&^CJRM^Tffli&bTt) ffllfr^T 2 5 7 ^ * a P> # h 'J 7° 

9^ K^T9^*i(«i-*o 7-fe h 5 »tit J: »?, HHJI&^SSI - * 

o #3t^#M£lfflJ3k£»? «t i:#7,N Kf?^?)!!:!!, ^f^x 

B S+-e5 5*M«fe^*«l9agLfc«t, D I 7jC"Ci""t" Co 

«t 5 t#X7^ K f 5 X J: i: > 7, / ^ - il^ tfi? 5 ^ W t 

pb s^T5«it^» 0 Ktl^pb s ^-esfrmmfrzmvMLti^ d i 
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urn 

tllttBMBi^ ( 5 %ty vjHtS, tf^^K, RV^S > [BMB/HI 
] . I s o Vitalex %m~f&^-a a ^- bsfS5^> Sabaroud 7* 
^ h n-^^^/Emmo n s , 7 0 %>f 7^^7^3-11/^7^ ^ v 
^fll70U 3 5 - 3 7*C<7>5 %C O2-4* f**^-*-, $^'l4jfiL7&^ ~f V - h 
, ^7AtMI (Columbis Broth Media) > #f^ J ftltt 
J§*ffij§^ (if * 3 y YLJkXf^ 3 y^ttSillttl^IfUtl) , -byr^ 
.x y ^ (sept i check) igfitk^ tfr-f 7^ (v i t ek) ^7f'J7 

ct)M £7 o % 4 v -7° n ii ;v r ;v a - jk v> -e^ * v > -eM#i" a e #f &1£jfiL?fc 
i%mMfrtb^&fe%.V s m*MiO s e p t i c h e c kigMfc^SrftHo 

tt^o i tl^^^ffi^ 5%C0 2 ^ 3 5-3 7 t"C2 1 B fffl-f ^^fa^- H, ^ 
^r'J74f?)v>K^Si SSfe, f^lilioiijE 

SU3*U>£3&) fclWLT&^Hfi*rr*o »5c c <?>Mffi A^7X^ & * 1$ 
f£n > fo-)K &0 J fc$F&1£3R(W**-Jl'.* • ^(Bacillus s 

u b t i 1 is) ^^imf^ff TV 4 • -ffrlTV X (B a c t e r i 

odes Vulgaris) $> * n > h n - ffl v> & 0 A^f'JT 

tiffiM^^i'^LT i o o ^wm^wM^m^o mv£<vufAK^ i 

so V i t 1 e x ^ttSf 331/-H 

f^35-37 < C-e5%C0 2 4 ] 24 I^W> ^LTBMB^IIlftlC 3 5-37 

■C-C4 8 etw-i 7 h-r&o 77AMtsy^*^^^^i,?if 1^ 

JiffiHk, Sabaroud x^r^ fn-x/Emra o n s TV- h±fc»f>ft*g 
*-T^o Vi t ekiSfr-fk^*, /^f'J TXO'Stf *H5lt4fc*Kffl^4 0 
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tetf^#^^|wIS^. Mi<7>Mig*£;^U ifrttJIffltofcffijfiLffiJKJl*) 

^ifefflVlll : ^ v y >?W^a^<^^^#0#fflJ3&<^#ffi<^fc*<^^n h 3 ;v 
A. -7°n h jjv 

&o lirt^ft^Ti^O^t &&fHffi:/n^9 ^ (Core Assessmen 
t Program for In 

tracerebral Transplantation) (CAP IT) ^ 

mgzwM't&tisbKm^tzo cap iTH, mm^%kRvztiKm<m%<DW 
^-*c>v>>mi±, &t\ -t 1) iMi^iBMSs, 2) ix., 3) us: 

%v^ 0 ,ft#f^ CAP I Ti:i3^T£i$tL^f feli/^7C^v^Tl£? *Lfc 
If— /\°-^ >V >^ifffiRJS (Unified Parkinson' s Di 
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sease Rating Scale) (UPDRS) "9 3 3 %<D$cW 

l-«i8$l|f#£fcJi®e (freezing) Sr^tpj8l^ttO^*^rS 
fltf&fc&Ho If aSt, a^*H|B*ff (MR I) ^l&tirCfctf tllffcfcfcv* 

o 

ti, IS**I^< fc*t-^l8?StL4o (i, iEft^U P D R S^^Ot?>^#lft 

UPDRS £±^&IM!MiIfiRJ^fc LTfflV^T, m#^iffti-^ 0 H o e h a 
n Y a h r ^tlWc^t (Hoehan and Y a h r Staging) 
lOlcCAP I Ttc J: &51IfrlMMRJK (Dyskinesia Ratin 
g Scale) iHffi^ «t oT^iftt^PS^l-r^o 

*&ttMW}%kffi<ofefflumKX *k fp#j*^fije.i-&o cap 1 t 

KisviTi&ilsaifcJ: 9 fcK6fc*;7JKSRfc*5tt*J£HlliUB*L- KwffcSJfcfc 
#^lilfftf^7 , i:SI?*L4o MR I *ffv^ f LWfo>i^ ? a 
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>ht^*77^- (PET) ^y&ftn o 

iWl^iasiCt'^X Pj^KH^Wit^t'C^L a h e y CI i 
n i c -C3|#g£S tlT^&frKX & 0 

SLTV^Yo r k s h i r e 79 £ > Turf ts Univers i ty 
School of Veterinary Medicine (North 
Grafton, Massachusetts) ^^tW&tJ&IlcB^^fe o 

£ £> h U ~f v > M^1-^> 0 v ^ n ij y h £ 5 0 , 000 Ifflflfr 

GD«JKKPi£U £#JK£fHlfi-r£o M-ffi!|coM^<0 6 o<7)^@^S9^#^ 

2 4 0 ,« 1 it-^ftAtS 0 ^*L^,!fflJ|&c7) l o %^lfit^£^:|& £ t i)K 

mmm&-?&2> t^ti^fitzm 1 2 x io^4^otv^as^4 

12x1 0 6 i -C(?5*ffliia*ffiAi-£ (Brundin, P. I (19 
8 5) Brain 
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Res . 3 3 1 : 2 5 1 - 2 5 9 ;Dunnett, S. B. (1994) I" I 
mproving Viability of Nigral Grafts 
in Transplantation in Neurodegenerat 
ive Di s eas ej 15 0*MSfM6SRI-> > *° V u A Chatery- 
Malabry, Paris. AGON. S. 2 7) 0 LT, 12x1 

o 4 ojwui&**ih o m^L^/^-^v y >«^*v»t, 

5 > 2 5 x 1 0 4 <7) 5 W^t&Ml&^ft < ti> 8 0 - 

9 0 %^oTV^ 0 

*^Wi£S^3t*t*fflVie,*LSo ffl^£»^a-Hi, Diacrin, Inc 
. ^Charlestown^ MA-eHHI? ^ Bur 1 i ngt on^ MAO 
Radionics company KX *) Mc 3 *L o V<D$\-'&\$ 1 

. 0 mm-e* "9 > F*I$|560\f-fe(i 0 . 5mmT^^. 0 v^^nv^t^V-^-^ 

ttWfcl-fcfci&fcfifft&fT ?MR I *^^-'xfUg£j£ftT : fT < o c\<D 
;v o a 5 R it 4 W X <r> tz tb i* , 
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\±, i^M-r^mm^Mm., wmt^^, mmj±, %lvb*k. (gum) 

©iSM"P*4o fiM5JO->* nxsKU >JM*t*> 1 5rag/k g^f-Ifflf 
t LT^fI<7) 1 2 Bf mmK^?L hfr&o 1 4^^L1 8mg/k g<D% B<7)flRffl 
*£fflv^ 0 ^ft2li, v-^n^^'J^^, 5 - 1 0 m g/ k gtf5|tl#M 

f»S«t^if^t4 £ «^ *s Tff ^ . * ft t£ o THRffl a <r> miE 

w ?s ^ & & v > t , $ *l tz mm, <d ^ % ^ & njf^ ffi n m t t ± k & % * - 

^ I^t III IS %y\ 

M.mWT^~y , BUN, JffJH<£>8^ JfiL?f tf ij ;v if > , ^MMI\WBlTIM. 
/h«f£ > *JHJt, 0* -> ^ n 7s Hi y > V ^ ;v tc «t ^ , iff »«<7)8tt& £ 5e 

MR I -X ^ > 

6- [ 10 F] W£-LH^ (FD) ^^PETBji:^ 

P E TBftff <r>m 1 2 Bf^ti-^fe^o PC- 4 0 9 6X^^t- (Scandi t 
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ronix AB, Sweden) £fflV>T, P ETffiVZ&fr 3 ) o i^lltf 
m^^Mit, jtgt (Roto Kops, F. I ( 1 9 9 0) J . C o m p u 
t. Assist. Tomogr . 14: (3) : 4 3 7 - 4 4 5) KWBKm 
i££ HT^So PC-40 96*^ 9<E>— ^Bfeflt'^.* -*-J±, in-pla 
ne-C, 6. 0 mm FWHM^SE^fFO^fSMtJ^ 6. 5 ram^l [JcOilic L 

S.O f = 5. 0 0 0 cps//(Ci ^J&JStT&So 7mm FWHM© 
i n-p 1 an e fff f t 4 itw Wt^^ T n' 'J X A ^ffl v^T , ^ 

M^ltlE * y ir do LuxenPil) 3 ifr&c ( L u x e n , A . 
( 1 9 9 0) Appl Radial Isot , 4 1:2 7 5 - 2 8 1 ) C 
«t V) , F D fcifeltft^KJK > 9 5 96, Jfc*£'tt = 4 0 0 m C i /mm o 1 e 

l^-if-<^M**#*?*T, fiI>4r^a!if^Lfc^y K*-;V^- (Tr u S c 
an Image Inc.,Annapolis,MD) ^7,^ •v^ — 

T to £ apBf * H tf* ft i & l/*il?<a WgJW ifc-efr 9 o 

MEtt:^WJtl)^fei:, fc^fcTKw? ( 2 0 0 mg) 
A CO 1 BSMHtrKfep-C-^*., F D (5-10mCi) * Bfcflfc?>Hi&&l$K V * 
tLtflWi:ffiAt^o ftAttCC^^l 2 <z> 1 0 #<Z>jii6cLfc« * -> 

£&:tt#J<7) l^cOWtC 8^>:/JK ^CCO 1 5^<r>mKA^ryf)V^ 3, 4, 5, 7 
,12, Xtfl 755-t- 1^>-/JV> &mz. 2 5 1 1 5^iTi: 1 0 K 

2ftltti£0. 5mlf>^H:o^Tlgn o ? fgftTJV 3 ^ft^: (C 
nan, G. # (1991) Life S c i . 50: 309-318) K £ *) 
2. 5, 5, 7, 10, 15, 20, 30, 45, 60, 75, 9 0 ,^.^12 
O^fcflfclJtfiLfcSm 1 <r>*tv-?frfr$>^ YVV>Mk$MWto 
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-FD) ^ilgfJo 

^a?tS1t^t ti6^o J^T« J: -9 LT, IM« (ROT s)£^<7)® 
co^Si^J; ^iL, WRO iYS'tt^ft^: 

^-r^Ttfen^sfeH it Ji-cnig-rso 3o<?)RfoRor s (Ms mm) * 

I' s (E#2 omm) ^ffi®-MS:M^#fi9^M<o Jl^&o^iW*o 
inix.^iT^)X5^xi:^Lt, iOffl^IWto ^> ROT s 
CD^%m 7 £^T<7>£?mWKfrtz'i'!:m "9Mfe& (repl icated) Q # 
#i:MLT, ftRZf&n&Vtm, MtfU/^^^v KtM 

LTBlMH<E>»[l5Ste*& IlLfc»RO I' s^¥±tli-^o 

Kfctt* F Da^3 - 0 -^^;v-F D<7)1tiE^ff 9 (Mart in, W. R. 
W. # ( 1 9 8 9) Ann Neurol 2 6 : 5 3 5 - 5 4 2 ) 0 FD 
&frS«{::*rr&i$J£5E&£, Pal 1 a k &&mmz X »9 ftfc KaSifcfc 

(Mart in, W. R. W. # ( 1 9 8 9 ) Ann Neurol 2 6 
: 5 3 5 - 5 4 2 ; Pat I ak, C. S. f ( 1 9 8 3) J. Cer eb B 
lood Flow Metab . 3 : l-7;Pat lak, C. S . # ( 1 
9 8 5 ) J.Cereb Blood Flow Metab . 5 15 8 4 -5 
9 0) K£1)tffpt& 0 Z.<Dfrm*. ftA»2 0^?)12 05 > i:1lfc7 , -^?)i 
t^ROr s KM LTfr *) o ^fifeBHt _k<7V^ * ^9 ^ > Kt-jtt^iaiW^ib 
^ (Jtspfe) tLTt, x^Y>*^*ft4o ROT S^W^^ti-^^iE^ 
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